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Chapter 1
Welcome

1 Welcome

7KLV�PDQXDO�SURYLGHV�LQIRUPDWLRQ�DERXW�250(&
V�)�6HULHV�$&�%UXVKOHVV
6HUYRGULYHV�DQG�3RZHU�6XSSOLHV���SURYLGLQJ�ERWK�D�WHFKQLFDO�GHVFULSWLRQ�DQG
LQIRUPDWLRQ�UHTXLUHG�IRU�WKHLU�LQVWDOODWLRQ��RSHUDWLRQ�DQG�PDLQWHQDQFH�

7KH�PDQXDO�LV�GLYLGHG�LQWR�WKH�IROORZLQJ�FKDSWHUV�

&KDSWHU�� :HOFRPH�LQWURGXFHV�\RX�WR�WKLV�PDQXDO�DQG�KRZ�LW�LV

RUJDQL]HG�

&KDSWHU�� *HQHUDO�'HVFULSWLRQ�JLYHV�DQ�RYHUYLHZ�RI�WKH�)�6HULHV

SURGXFW�IDPLO\�

&KDSWHU�� ,QVWDOODWLRQ�SURYLGHV�LQVWUXFWLRQV�RQ�KRZ�WR�LQVWDOO�\RXU

3RZHU�6XSSO\�DQG�6HUYRGULYH�XQLWV���,W�DOVR�SURYLGHV�D
FRPSOHWH�KDUGZDUH�GHVFULSWLRQ�RI�WKH�)�6HULHV�3RZHU�6XSSOLHV
DQG�6HUYRGULYHV��LQFOXGLQJ�GHWDLOHG�LQIRUPDWLRQ�RQ�HDFK�XQLW
V
LQWHUIDFH�

&KDSWHU�� 2SHUDWLRQ�GRFXPHQWV�WKH�SRZHU�XS�DQG�LQLWLDO�FRQILJXUDWLRQ

DSSURDFK�IRU�WKH�)�6HULHV�

&KDSWHU�� *HWWLQJ�6WDUWHG�SURYLGHV�GHWDLOHG�LQVWUXFWLRQV�RQ�KRZ�WR�UXQ

\RXU�)�6HULHV�V\VWHP�IRU�WKH�ILUVW�WLPH�

&KDSWHU�� 6SHFLILFDWLRQV�SURYLGHV�D�GHWDLOHG�OLVW�RI�3RZHU�6XSSO\��DQG

6HUYRGULYH�DQG�FRPSDWLEOH�)�6HULHV�EUXVKOHVV�6HUYRPRWRU
SHUIRUPDQFH�VSHFLILFDWLRQV�

&KDSWHU�� 0DLQWHQDQFH�DQG�7URXEOHVKRRWLQJ�GRFXPHQWV�WKH�YDULRXV

VWDWXV�DQG�DODUP�LQGLFDWRUV�

$SSHQGL[HV $SSHQGL[HV�FRQWDLQ�D�GHWDLOHG�GUDZLQJ�VHW�

)�6HULHV�,	2�0DQXDO :HOFRPH

VDF�I��I SDJH��
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Chapter 2
General Description

2 General Description

7KLV�PDQXDO�FRYHUV�WKH�)�6HULHV�3RZHU�6XSSOLHV�DQG�$&�6HUYRGULYHV��ZKLFK
RSHUDWH�ZLWK�250(&
V�PRWLRQ�FRQWUROOHUV�DQG�FRQWURO�WKH�0$&�)�6HULHV�$&
6HUYRPRWRUV���7KHVH�3RZHU�6XSSOLHV��$&�6HUYRGULYHV��DQG�WKHLU
FRUUHVSRQGLQJ�PRWRUV�SURYLGH�WKH�IROORZLQJ�FDSDELOLWLHV�DQG�IHDWXUHV�

2.1 Power Supply Capabilities and Features

� 0XOWLSOH�6HUYRGULYH�2SHUDWLRQ���2QH�)�6HULHV�3RZHU�6XSSO\�FDQ

SRZHU�XS�WR���)�6HULHV�6HUYRGULYHV��GHSHQGLQJ�RQ�WKH�VL]H�RI�WKH�3RZHU
6XSSO\�DQG�6HUYRGULYHV��

� 6WDQGDUG�/LQH�9ROWDJH�,QSXW���)�6HULHV�3RZHU�6XSSOLHV�FDQ�EH

RSHUDWHG�GLUHFWO\�RQ�FRPPHUFLDO�SRZHU�OLQHV�ZKLFK�VXSSO\�����9$&�IRU
WKH�PDLQ�SRZHU��DQG�����9$&�IRU�WKH�FRQWURO�SRZHU�

� 6KXQW�5HJXODWRU���$OO�)�6HULHV�3RZHU�6XSSO\�PRGHOV�KDYH�D�EXLOW�LQ

VKXQW�UHJXODWRU�RQ�WKH�EXV�SRZHU�VXSSO\�WR�KDQGOH�UHJHQHUDWLYH�ORDG
FRQGLWLRQV���7KH�UHJHQHUDWLYH�GLVFKDUJH�UHVLVWRUV�DUH�HLWKHU�LQWHUQDO�RU
H[WHUQDO�WR�WKH�3RZHU�6XSSO\�GHSHQGLQJ�RQ�WKH�PRGHO�

� %XV�9ROWDJH�)DXOW�'HWHFWLRQ�DQG�3URWHFWLRQ���'HWHFWLRQ�DQG

SURWHFWLRQ�DJDLQVW�ORZ�EXV�YROWDJH��KLJK�EXV�YROWDJH��3$&�)����)���	
)��5�RQO\���VKXQW�UHJXODWRU�RYHUORDG��3$&�)����)���	�)��5�RQO\���DQG
RYHU�WHPSHUDWXUH��3$&�)��5�DQG�)��5�RQO\��DUH�SURYLGHG�

� 'LDJQRVWLFV���'LDJQRVWLF�VWDWXV�DQG�IDXOW�LQGLFDWLRQV�DUH�SURYLGHG�E\

PXOWLSOH�/('V�RQ�WKH�IURQW�RI�WKH�3RZHU�6XSSO\�

� )DXOW�5HOD\�2XWSXW���$�UHOD\�FRQWDFW��ZKLFK�LV�RSHQ�GXULQJ�D�3RZHU

6XSSO\�IDXOW��LV�DYDLODEOH�IRU�XVH�LQ�DQ�HPHUJHQF\�VWRS�LQWHUORFN�FLUFXLW�

� 6RIW�6WDUW���&LUFXLWU\�LV�SURYLGHG�WR�KHOS�UHGXFH�3RZHU�6XSSO\�LQ�UXVK

FXUUHQW�

� 8/�/LVWHG

)�6HULHV�,	2�0DQXDO *HQHUDO�'HVFULSWLRQ
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2.2 Servodrive Capabilities and Features

� :LGH�3RZHU�5DQJH���2XWSXW�SRZHU�UDWLQJV�UDQJH�IURP�����.9$�WR�����

.9$�

� 7RUTXH�0RGH�2SHUDWLRQ���:KHQ�FRPELQHG�ZLWK�'63�EDVHG�YHORFLW\�DQG

SRVLWLRQ�ORRSV�LQ�250(&�PRWLRQ�FRQWUROOHUV��WRUTXH�PRGH�RSHUDWLRQ
HOLPLQDWHV�WKH�QHHG�IRU�XVHU�DGMXVWDEOH�SRWHQWLRPHWHUV�DQG�DOORZV
H[WUHPHO\�KLJK�ORDG�LQHUWLD�WR�PRWRU�LQHUWLD�UDWLRV�

� :LGH�&XUUHQW�/RRS�%DQGZLGWK���)RU�KLJK�SRVLWLRQLQJ�DFFXUDF\�DQG

UHVSRQVH�

� 9HORFLW\�0RQLWRU���$�KLJK�TXDOLW\�YHORFLW\�PRQLWRU�VLJQDO�LV�GHULYHG

IURP�WKH�SRVLWLRQ�WUDQVGXFHU�DQG�SURYLGHG�IRU�WHVWLQJ�DQG�DQDORJ�YHORFLW\
ORRS�FORVXUH��GLVWULEXWHG�IHHGEDFN�DSSOLFDWLRQV��

� 7RUTXH�0RQLWRU���$�FDOLEUDWHG�WRUTXH�PRQLWRU�VLJQDO�VLPSOLILHV�V\VWHP

WHVW�

� 8/�/LVWHG

Modular Servodrive Construction

� 6DIHW\���7KH�VHSDUDWH��FRQWURO�SRZHU��VXSSO\�LQSXW�LV�GLVWLQFW�IURP�WKH

�PDLQ�SRZHU��XVHG�IRU�HOHFWURPRWLYH�SRZHU���7KLV�SURYLGHV�VXSHULRU�VDIHW\
DQG�GLDJQRVWLF�IHDWXUHV���6HSDUDWH�FRQWURO�SRZHU�IRU�IDXOW�GHWHFWLRQ�DQG
GLDJQRVWLFV�DOORZV�WKH�PDLQ�SRZHU�WR�EH�UHPRYHG�ZKHQHYHU�D�IDXOW
FRQGLWLRQ�LV�GHWHFWHG��ZKLOH�PDLQWDLQLQJ�WKH�VWDWXV�LQGLFDWRU�/('V�DQG
RXWSXW�VLJQDOV�IRU�WURXEOHVKRRWLQJ�

� 6PDOO�3DFNDJH���7KH�)�6HULHV�6HUYRGULYHV�KDYH�QDUURZ��IRRWSULQWV��WR

FRQVHUYH�SDQHO�VSDFH�

)DXOW�'HWHFWLRQ�DQG�'LDJQRVWLFV

� )DXOW�'HWHFWLRQ�DQG�3URWHFWLRQ���)DXOW�GHWHFWLRQ�DQG�SURWHFWLRQ

IHDWXUHV�LQFOXGH�KLJK�DQG�ORZ�EXV�YROWDJH��FXUUHQW�RXWSXW�IDXOW��506
FXUUHQW�OLPLW�IDXOW��6HUYRGULYH�RYHU�WHPSHUDWXUH��PRWRU�RYHUVSHHG�DQG
ORVV�RI�IHHGEDFN�

� 'LDJQRVWLFV���'LDJQRVWLF�VWDWXV�DQG�IDXOW�LQGLFDWLRQV�DUH�SURYLGHG�E\�WKH

QLQH�/('V�RQ�WKH�IURQW�RI�WKH�6HUYRGULYH�

2SWLFDOO\�&RXSOHG�6DIHW\�,QWHUORFNV

� 7RUTXH�(QDEOH�,QSXW���7KH�IDLO�VDIH�7RUTXH�(QDEOH�LQSXW�UHTXLUHV�WKH

PRWLRQ�FRQWURO�HOHFWURQLFV�WR�DFWLYHO\�VLQN�FXUUHQW�LQ�RUGHU�WR�HQDEOH
PRWRU�RXWSXW�WRUTXH�

� 1R�$ODUP�2XWSXW���7KH�1R�$ODUP�RXWSXW�LV�QRUPDOO\�21��6LQNLQJ

FXUUHQW��DQG�WXUQV�2))�ZKHQHYHU�D�IDXOW�LV�GHWHFWHG���)DLO�6DIH
LQWHUORFNLQJ�LV�SURYLGHG�ZKHQ�WKLV�RXWSXW�LV�DWWDFKHG�WR�D�)DLO�6DIH�LQSXW
RI�WKH�FRQWURO�HOHFWURQLFV��DV�LW�LV�ZLWK�DOO�250(&�PRWLRQ�FRQWUROOHUV�

� $ODUP�6WDWXV�2XWSXWV���7KUHH�DODUP�VWDWXV�RXWSXWV�DUH�SURYLGHG�WR

LQGLFDWH�RYHU�WHPSHUDWXUH�506�FXUUHQW�OLPLW�IDXOW��FXUUHQW�RXWSXW�IDXOW�
DQG�KLJK�EXV�YROWDJH�FRQGLWLRQV�

)�6HULHV�,	2�0DQXDO *HQHUDO�'HVFULSWLRQ
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� 5HPRWH�$ODUP�5HVHW���$�UHPRWH�DODUP�UHVHW�DOORZV�WKH�250(&�PRWLRQ

FRQWUROOHU�WR�UHVHW�PRVW�6HUYRGULYH�IDXOWV�ZLWKRXW�WKH�QHHG�WR�F\FOH
FRQWURO�SRZHU�

2.3 Servomotor Capabilities and Features 

� :LGH�3RZHU�5DQJH���2XWSXW�PRWRU�SRZHU�UDWLQJV�UDQJHV�IURP������WR

�����+3�

� :LGH�7RUTXH�5DQJH���&RQWLQXRXV�VWDOO�WRUTXH
V�UDQJH�IURP���WR����

LQ�OE�������WR�����1�P��

� +LJK�6SHHG���0D[LPXP�PRWRU�VSHHGV�UDQJH�IURP�������WR�������530�

� +LJK�7RUTXH�WR�,QHUWLD�5DWLRV���0RWRUV�ZLWK�KLJK�7RUTXH�WR�,QHUWLD

UDWLRV�GHOLYHU�D�KLJKHU�SHUFHQWDJH�RI�UDWHG�SRZHU�WR�WKH�ORDG�LQ
DSSOLFDWLRQV�ZKLFK�UHTXLUH�KLJK�DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ�UDWHV�

� 'XUDEOH�&RQVWUXFWLRQ���6HUYLFH�OLIH�LV�PD[LPL]HG�E\�WKH�EUXVKOHVV

PRWRU�FRQVWUXFWLRQ��KLJK�WKHUPDO�HIILFLHQF\�IUDPH�DQG�UXJJHG�VHDOHG
EHDULQJV�

� ,QGXVWULDO�5HVROYHU���7KH�UXJJHG�LQWHUQDO�UHVROYHU�PHDVXUHV�XS�WR

�������SUHFLVH�LQFUHPHQWV�RI�SRVLWLRQ��RU�FRXQWV��SHU�UHYROXWLRQ�

� /RZ�7RUTXH�5LSSOH���6LQXVRLGDO�FRQVWUXFWLRQ�FRPELQHG�ZLWK�SUHFLVH

HOHFWURQLF�FRPPXWDWLRQ�SURYLGH�ORZ�PRWRU�RXWSXW�WRUTXH�ULSSOH�

� +DUVK�(QYLURQPHQW�2SHUDWLRQ���6WDQGDUG�,3���PRWRU�VHDOLQJ�ZLWK

RSWLRQDO�,3���VHDOLQJ�SHUPLWV�RSHUDWLRQ�LQ�KDUVK�LQGXVWULDO�HQYLURQPHQWV�

� 8/�5HFRJQL]HG��H[FHSW�IRU�:DVKGRZQ�PRWRUV�

2WKHU�$YDLODEOH�2SWLRQV
�

� )DLO�6DIH�%UDNH���$Q�RSWLRQDO�)DLO�6DIH�EUDNH�LV�DYDLODEOH�LQWHJUDO�WR�WKH

PRWRU�

� ([WHUQDO�(QFRGHU�0RXQWLQJ���7KH�H[WHUQDO�HQFRGHU�PRXQWLQJ�RSWLRQ�LV

DYDLODEOH�IRU�DSSOLFDWLRQV�UHTXLULQJ�WKH�XVH�RI�D�KLJK�UHVROXWLRQ�HQFRGHU�

� 6HYHUDO�+RXVLQJ�2SWLRQV���6HYHUDO�KRXVLQJ�RSWLRQV�DUH�DYDLODEOH

LQFOXGLQJ��H[SORVLRQ�SURRI�DQG�ZDVKGRZQ�UDWHG��)'$�JXLGHOLQH�FRPSOLDQW�
PRWRU�KRXVLQJV�

�
&RQWDFW�\RXU�250(&�6DOHV�DQG�$SSOLFDWLRQV�(QJLQHHU�IRU�IXUWKHU�LQIRUPDWLRQ�UHJDUGLQJ
DYDLODEOH�)�6HULHV�RSWLRQV�
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Chapter 3
Installation

3 Installation

3.1 Connection Diagram

$�&RQQHFWLRQ�'LDJUDP�IRU�D�W\SLFDO�)�6HULHV�V\VWHP�LV�VKRZQ�LQ�$SSHQGL[�$�
7KH�FRQQHFWLRQV�WR�WKH�6HUYRGULYH�DQG�3RZHU�6XSSO\�DUH�DOVR�GHVFULEHG�LQ�WKH

QH[W�IHZ�VHFWLRQV���%()25(�$33/<,1*�32:(5��5()(5�72�7+(�7(67

581�6(&7,21�2)�7+(��*(77,1*�67$57('��&+$37(5.

127(� ,QVWDOO�DOO�3RZHU�6XSSO\��6HUYRGULYH��DQG�6HUYRPRWRU�SRZHU�ZLULQJ

�LQFOXGLQJ�JURXQG�ZLULQJ��DFFRUGLQJ�WR�1(&��1DWLRQDO�(OHFWULF�&RGH�

RU�8/��8QGHUZULWHUV�/DERUDWRULHV��VSHFLILFDWLRQV�DQG�LQ�FRPSOLDQFH

ZLWK�ORFDO�RUGLQDQFHV�

:$51,1*� )�6HULHV�3RZHU�6XSSOLHV��6HUYRGULYHV�DQG�6HUYRPRWRUV�DUH�KLJK

YROWDJH�HTXLSPHQW��XVLQJ�����9$&�LQSXW�SRZHU�DQG�D�����9'&�PDLQ

'&�%XV�

3.2 Receiving and Inspection

250(&�3RZHU�6XSSOLHV��6HUYRGULYHV��6HUYRPRWRUV��DQG�WKHLU�DVVRFLDWHG
DFFHVVRULHV�DUH�SXW�WKURXJK�ULJRURXV�WHVWV�DW�WKH�IDFWRU\�EHIRUH�VKLSPHQW�
$IWHU�XQSDFNLQJ��KRZHYHU��FKHFN�IRU�GDPDJH�ZKLFK�PD\�KDYH�EHHQ�VXVWDLQHG
LQ�WUDQVLW���7KH�EROWV�DQG�VFUHZV�VKRXOG�DOO�EH�WLJKW��DQG�PRWRU�RXWSXW�VKDIWV
VKRXOG�URWDWH�IUHHO\�E\�KDQG���&KHFN�WKH�3RZHU�6XSSOLHV��6HUYRGULYHV��DQG
DQ\�DFFHVVRULHV�IRU�EHQW�RU�EURNHQ�FRPSRQHQWV�RU�DQ\�RWKHU�SK\VLFDO�GDPDJH
EHIRUH�LQVWDOODWLRQ�

)�6HULHV�,	2�0DQXDO ,QVWDOODWLRQ
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3.3 Power Supply and Servodrive Panel Mounting and Environment

3DQHO�PRXQWLQJ�GDWD�LV�DYDLODEOH�LQ�WKH�6SHFLILFDWLRQV�6HFWLRQ�DQG�$SSHQGL[

%���7KH�3RZHU�6XSSO\�DQG�6HUYRGULYH�HQYLURQPHQW�VKRXOG�EH�PDLQWDLQHG�DV

IROORZV�

� $PELHQW�RSHUDWLQJ�WHPSHUDWXUH�VKRXOG�EH�EHWZHHQ���DQG���
R
&��GHUDWHG

SHUIRUPDQFH�DYDLODEOH�XS�WR���
R
&��UHIHU�WR�WKH�3RZHU�6XSSO\�DQG

6HUYRGULYH�2XWSXW�6SHFLILFDWLRQV�VHFWLRQV�IRU�IXUWKHU�LQIRUPDWLRQ��

� ,I�WKH�HOHFWULFDO�SDQHO�LV�VXEMHFWHG�WR�YLEUDWLRQ��PRXQW�WKH�XQLWV�RQ�VKRFN
DEVRUELQJ�PDWHULDO�

� $YRLG�XVH�LQ�FRUURVLYH�DWPRVSKHUHV�ZKLFK�PD\�FDXVH�GDPDJH�RYHU�WLPH�

� 6HOHFW�D�ORFDWLRQ�ZLWK�PLQLPXP�H[SRVXUH�WR�RLO��ZDWHU��KRW�DLU��KLJK
KXPLGLW\��H[FHVVLYH�GXVW��RU�PHWDOOLF�SDUWLFOHV�

� 7KH�SURSHU�PRXQWLQJ�RULHQWDWLRQ�IRU�WKH�3RZHU�6XSSOLHV�DQG�6HUYRGULYHV
LV�YHUWLFDO�RQ�D�SDQHO�XVLQJ�WKH�PRXQWLQJ�KROHV�����RQ�WKH�EDVH�SODWH�

� 6HUYRGULYHV�FDQ�EH�PRXQWHG�RQ�HLWKHU�VLGH�RI�WKH�3RZHU�6XSSO\��KRZHYHU�
QR�PRUH�WKDQ���6HUYRGULYHV�FDQ�EH�PRXQWHG�RQ�RQH�VLGH�RI�D�3RZHU
6XSSO\���6HUYRGULYH�KHDWVLQNV�DUH�RQ�WKH�ULJKW�VLGH�RI�WKH�XQLWV��WKHUHIRUH
LW�LV�UHFRPPHQGHG�WKDW�6HUYRGULYHV�EH�PRXQWHG�RQ�WKH�ULJKW�VLGH�RI�WKH
3RZHU�6XSSO\�ILUVW�WR�SURPRWH�FRROLQJ�

� 6HUYRGULYHV�DUH�PRXQWHG�VHTXHQWLDOO\�LQ�GHVFHQGLQJ�RUGHU�RI�FRQWLQXRXV
FXUUHQW�UDWLQJ��WKH�6HUYRGULYH�ZLWK�WKH�ODUJHVW�FRQWLQXRXV�FXUUHQW�UDWLQJ
LV�FORVHVW�WR�WKH�3RZHU�6XSSO\��

� $OORZ�VXIILFLHQW�FOHDUDQFH�DURXQG�3RZHU�6XSSOLHV�DQG�6HUYRGULYHV�IRU
DLUIORZ��DQG�SURYLGH�SURSHU�YHQWLODWLRQ���5HIHU�WR�WKH�6SHFLILFDWLRQV
VHFWLRQ�IRU�IXUWKHU�LQIRUPDWLRQ�UHJDUGLQJ�3RZHU�6XSSO\�DQG�6HUYRGULYH
VSDFLQJ���

� ([WHUQDO�UHJHQHUDWLYH�GLVFKDUJH�UHVLVWRUV�VKRXOG�EH�PRXQWHG�LQ�DQ
HQFORVXUH�VHSDUDWH�IURP�WKH�3RZHU�6XSSO\�DQG�6HUYRGULYH�HQFORVXUH��LI
SRVVLEOH���5HJHQHUDWLYH�GLVFKDUJH�UHVLVWRUV�FDQ�EHFRPH�H[WUHPHO\�KRW��DQG
VR�SURSHU�YHQWLODWLRQ�PXVW�EH�SURYLGHG�

� 7KH�WKHUPDO�RYHUORDG�UHOD\�SURYLGHG�ZLWK�WKH�H[WHUQDO�UHJHQHUDWLYH
GLVFKDUJH�UHVLVWRUV�VKRXOG�EH�PRXQWHG�RQ�D�SDQHO�

3.4 Power Supply Installation

3.4.1 Power Supply Sizing

7KH�QXPEHU�RI�6HUYRGULYHV�ZKLFK�PD\�EH�FRQQHFWHG�WR�D�VLQJOH�3RZHU�6XSSO\
LV�GHWHUPLQHG�E\�WKH�3RZHU�6XSSO\
V�PDLQ�'&�%XV�RXWSXW�FXUUHQW�FDSDELOLW\
�ERWK�FRQWLQXRXV�DQG�SHDN��DQG�FRQWURO�SRZHU�VXSSO\�FDSDELOLW\���7KH�QXPEHU
RI�6HUYRGULYHV�WKDW�FDQ�EH�FRQQHFWHG�WR�D�3RZHU�6XSSO\�LV�OLPLWHG�WR�WKH
VPDOOHU�QXPEHU�GHWHUPLQHG�XVLQJ�WKHVH�FULWHULD�

7R�GHWHUPLQH�WKH�VL]H�3RZHU�6XSSO\�UHTXLUHG�IRU�D�V\VWHP�XVH�WKH�IROORZLQJ
WKUHH�VWHSV�
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6WHS�� 'HWHUPLQH�WKH�FRQWLQXRXV�FXUUHQW�UHTXLUHPHQWV��7KH�VXP�RI�WKH�PD[LPXP
FRQWLQXRXV�RXWSXW�FXUUHQW�FDSDELOLW\�IRU�DOO�WKH�6HUYRGULYHV�RSHUDWLQJ
VLPXOWDQHRXVO\�PXVW�EH�OHVV�WKDQ�RU�HTXDO�WR�WKH�PD[LPXP�FRQWLQXRXV�PDLQ
'&�%XV�RXWSXW�SRZHU�UDWLQJ�RI�WKH�3RZHU�6XSSO\�WR�ZKLFK�WKH\�DUH
FRQQHFWHG���5HIHU�WR�WKH�3RZHU�6XSSO\�2XWSXW��%86��%86���6SHFLILFDWLRQV
DQG�6HUYRGULYH�2XWSXW��0D�0E�0F��6SHFLILFDWLRQV�VHFWLRQV�IRU�WKH�3RZHU
6XSSO\�DQG�6HUYRGULYH�RXWSXW�FXUUHQW�UDWLQJV�

6WHS�� 'HWHUPLQH�WKH�SHDN�FXUUHQW�UHTXLUHPHQW���5HSHDW�6WHS���WR�GHWHUPLQH�WKH
VXP�RI�WKH�PD[LPXP�SHDN�RXWSXW�FXUUHQW�FDSDELOLW\�IRU�DOO�WKH�6HUYRGULYHV�
DQG�WKH�3RZHU�6XSSO\�

6WHS�� 'HWHUPLQH�WKH�FRQWURO�SRZHU�UHTXLUHPHQWV���'HWHUPLQH�WKH�QXPEHU�RI
6HUYRGULYHV�WKDW�FDQ�EH�FRQQHFWHG�WR�D�VLQJOH�3RZHU�6XSSO\��EDVHG�RQ�WKH
FRQWURO�SRZHU�VXSSO\��E\�UHIHUULQJ�WR�WKH�IROORZLQJ�WDEOH���:KHQ�FRQQHFWLQJ
6HUYRGULYHV�RI�GLIIHUHQW�FXUUHQW�RXWSXW�UDWLQJV�WR�WKH�VDPH�3RZHU�6XSSO\�
WKH�WRWDO�QXPEHU�RI�6HUYRGULYHV�LV�OLPLWHG�WR�WKH�QXPEHU�IRU�WKH�ODUJHVW
6HUYRGULYH�LQ�WKH�JURXS�

3RZHU�6XSSO\ 6$&�)���WR
6$&�)��

6$&�)���WR
6$&�)��

3$&�)�� � �

3$&�)���5� � �

3$&�)��5 � �

3$&�)��5 � �

)RU�H[DPSOH���$�V\VWHP�FRQVLVWLQJ�RI���6$&�)���6HUYRGULYHV����6$&�)��

6HUYRGULYHV��DQG�D�6$&�)���6HUYRGULYH�

6WHS�� 0D[��&RQWLQXRXV�&XUUHQW�  ����
���DPSV�������
����DPSV�������DPSV

 ����DPSV

6WHS�� 0D[��3HDN�&XUUHQW����VHF��  ����
���DPSV�������
����DPSV�������DPSV

 �����DPSV

6WHS�� 7RWDO�1XPEHU�RI�6HUYRGULYHV  ��

$�VLQJOH�3$&���5�LV�FDSDEOH�RI�PHHWLQJ�WKH�V\VWHPV�PD[LPXP�FRQWLQXRXV

FXUUHQW�UHTXLUHPHQWV��XS�WR���$�FRQWLQXRXV���EXW�QRW�WKH�SHDN�FXUUHQW

UHTXLUHPHQWV��XS�WR����$�SHDN�IRU���VHFRQGV����$OVR��WKH�PD[LPXP�QXPEHU�RI

6HUYRGULYHV�WKDW�FDQ�EH�FRQQHFWHG�WR�D�VLQJOH�3$&�)��5�LV����ZKHQ�XVLQJ�D

6HUYRGULYH�ZLWK�D�FRQWLQXRXV�FXUUHQW�FDSDFLW\�JUHDWHU�WKDQ����DPSV�

7KHUHIRUH��PRUH�WKDQ�RQH�3RZHU�6XSSO\�ZLOO�EH�UHTXLUHG���

8VLQJ�WZR�3$&�)��5
V��RQH�IRU�WKH���6$&�)��
V�DQG�WKH���6$&�)��
V��DQG

DQRWKHU�IRU�WKH�6$&�)����ZRXOG�SURYLGH�VXIILFLHQW�PDLQ�'&�%XV�DQG�FRQWURO

SRZHU�IRU�WKLV�V\VWHP�

127(� ,I�\RX�WKH�DPELHQW�WHPSHUDWXUH�RI�WKH�3RZHU�6XSSOLHV�DQG�6HUYRGULYHV�LV
JUHDWHU�WKDQ���

R
&��DQG�RU�WKH�LQSXW�SRZHU�LV����+]��WKHQ�WKH�3RZHU�6XSSO\

DQG�6HUYRGULYH�FRQWLQXRXV�FXUUHQW�RXWSXW�DUH�GHUDWHG���5HIHU�WR�WKH�3RZHU
6XSSO\�DQG�6HUYRGULYH�2XWSXW�6SHFLILFDWLRQV�VHFWLRQV�IRU�IXUWKHU
LQIRUPDWLRQ�

,I�\RXU�DSSOLFDWLRQ�KDV�D�UHJHQHUDWLYH�ORDG�FRPSRQHQW��UHIHU�WR�WKH
5HJHQHUDWLYH�/RDG�&RQGLWLRQV�VHFWLRQ�RI�WKH�2SHUDWLRQ�FKDSWHU��WKH�3RZHU
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6XSSO\�PXVW�EH�VL]HG�WR�KDQGOH�WKLV���,I�\RX�KDYH�DQ\�TXHVWLRQV�UHJDUGLQJ
3RZHU�6XSSO\�VL]LQJ�FDOO�\RXU�250(&�6DOHV�DQG�$SSOLFDWLRQV�(QJLQHHU�

3.4.2 Power Supply Terminal Block Connections

7HUPLQDO�EORFNV�DUH�SURYLGHG�RQ�WKH�3RZHU�6XSSOLHV�WR�FRQQHFW�WKH�PDLQ�$&
LQSXW�SRZHU�WR�WKH�3RZHU�6XSSO\��DQG�WKH�PDLQ�'&�%XV�RXWSXW�SRZHU�WR�WKH
6HUYRGULYH�V����,I�WKH�3RZHU�6XSSO\�KDV�VXSSRUW�IRU�DQ�H[WHUQDO�UHJHQHUDWLYH
GLVFKDUJH�UHVLVWRU

�
��DQG�WKH�DSSOLFDWLRQ�UHTXLUHV�RQH��WHUPLQDOV�DUH�SURYLGHG

IRU�LWV�FRQQHFWLRQ���7KH�IROORZLQJ�WDEOH�EULHIO\�GHVFULEHV�WKH�LQGLYLGXDO
IXQFWLRQV�RI�WKH�3RZHU�6XSSO\�WHUPLQDO�EORFN�FRQQHFWLRQV���5HIHU�WR�$SSHQGL[
$�IRU�D�PDLQ�SRZHU�DQG�PDLQ�'&�%XV�FRQQHFWLRQ�GLDJUDP�IRU�D�W\SLFDO
)�6HULHV�V\VWHP���5HIHU�WR�WKH�([WHUQDO�5HJHQ�5HVLVWRU�:LULQJ�VHFWLRQ�RI�WKLV
FKDSWHU�IRU�DQ�H[WHUQDO�UHJHQ�UHVLVWRU�FRQQHFWLRQ�GLDJUDP�IRU�D�W\SLFDO
)�6HULHV�V\VWHP�

7HUPLQDO )XQFWLRQ 'HVFULSWLRQ

/��/��/� 0DLQ�3RZHU 7KUHH�SKDVH�����9$&������������������+]�
�

%86��%86� '&�%XV�3RZHU '&�%XV�6XSSO\�3RZHU������9'&����������9'&�

*1' )UDPH�*URXQG 0XVW�EH�VHFXUHO\�DWWDFKHG�WR�WKH

6HUYRGULYH�V��DQG�HDUWK�JURXQG�XVLQJ

EUDLGHG�FRSSHU�ZLUH�

([WHUQDO�5HJHQ
5HVLVWRU

5HJHQHUDWLYH�5HVLVWRU $Q�H[WHUQDO�UHJHQHUDWLYH�UHVLVWRU�FDQ�EH�DGGHG�LI
WKH�3RZHU�6XSSO\�KDV�VXSSRUW�IRU�LW�DQG�LW�LV
UHTXLUHG�E\�WKH�DSSOLFDWLRQ�

�
7KH�FRQWLQXRXV�'&�%XV�3RZHU�RXWSXW�LV�GHUDWHG�ZKHQ�XVLQJ����+]�PDLQ�SRZHU��UHIHU�WR�WKH�3RZHU�6XSSO\�2XWSXW

6SHFLILFDWLRQV�VHFWLRQ�RI�WKH�6SHFLILFDWLRQV�FKDSWHU�IRU�IXUWKHU�LQIRUPDWLRQ�

127(� &DSWLYH�VFUHZV�DUH�XVHG�LQ�WKH�/���/���/���%86��DQG�%86��WHUPLQDOV

RI�WKH�3$&�)���DQG�3$&�)���5����'R�QRW�DWWHPSW�WR�UHPRYH�WKHVH

VFUHZV�WR�XVH�ULQJ�WHUPLQDOV���

8VH�����9$&�LQVXODWHG�ZLUH�WR�FRQQHFW�WKH�3RZHU�6XSSO\�%86��DQG�%86��WR
WKH�6HUYRGULYH�V���DQG�WR�FRQQHFW�WKH�3RZHU�6XSSO\�WR�WKH�H[WHUQDO�UHJHQ
UHVLVWRU��LI�QHFHVVDU\����7KH�VXJJHVWHG�PLQLPXP�ZLUH�JDXJHV�DUH�VKRZQ�LQ
WKH�IROORZLQJ�WDEOH�

�
7KH�3$&�)��5��3$&�)��5��DQG�3$&�)��5��KDYH�H[WHUQDO�UHVLVWRU�VXSSRUW�
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0LQLPXP�:LUH�*DXJH 7HUPLQDO�%ORFN�6FUHZ�7RUTXHV
�

3RZHU�6XSSO\ %86��%86�

�$:*��

([W��5HJHQ
5HVLVWRU
�$:*�

/��/��/�

�LQ�OEV�
>1�P@

%86��%86�

�LQ�OEV�
>1�P@

([W��5HJHQ
5HVLVWRU
�LQ�OEV�
>1�P@

*URXQGLQJ

�LQ�OEV�
>1�P@

3$&�)�� �� Q�D� ��
>����@

��
>����@

Q�D� ��
>����@

3$&�)�� �� Q�D� ��
>����@

��
>����@

Q�D� ��
>����@

3$&�)��5 �� �� ��
>����@

��
>����@

��
>����@

��
>����@

3$&�)��5 � � ��
>����@

��
>����@

��
>����@

��
>����@

3$&�)��5 � � ��
>����@

��
>����@

��
>����@

��
>����@

�
$OO�WRUTXH
V�DUH�PHDVXUHG�ZLWK�WKH�ZLUH�RU�WHUPLQDO�OXJ�XQGHUQHDWK�WKH�VFUHZ�KHDG�

3.4.3 Power Supply Input Power Considerations

)�6HULHV�3RZHU�6XSSOLHV�FDQ�EH�RSHUDWHG�GLUHFWO\�RQ�FRPPHUFLDO�SRZHU�OLQHV
ZKLFK�VXSSO\�EHWZHHQ�����DQG�����9$&�IRU�WKH�PDLQ�SRZHU��DQG�EHWZHHQ���
DQG�����9$&�IRU�WKH�FRQWURO�SRZHU���7R�SUHYHQW�SRZHU�OLQH�DFFLGHQWV�GXH�WR
JURXQGLQJ�HUURU��FRQWDFW�HUURU��RU�WR�SURWHFW�WKH�V\VWHP�IURP�D�ILUH��FLUFXLW
EUHDNHUV�RU�IXVHV�PXVW�EH�LQVWDOOHG�DFFRUGLQJ�WR�WKH�QXPEHU�DQG�VL]H��FXUUHQW
FDSDFLW\��RI�3RZHU�6XSSOLHV�XVHG���6ORZ�EORZ�FLUFXLW�EUHDNHUV�RU�IXVHV�VKRXOG
EH�XVHG�EHFDXVH�WKH�FDSDFLWLYH�'&�3RZHU�6XSSOLHV�GUDZ�VXEVWDQWLDO�LQUXVK
FXUUHQW�DW�SRZHU�XS�

5HFRPPHQGHG�0DLQ�%XV�6HUYLFH
�

3RZHU�6XSSO\ 0DLQ�%XV
3RZHU

5HTXLUHG
��

&RQWLQXRXV 3HDN
���VHF�

3HDN
����PVHF�

5HFRPPHQGHG
0DLQ�%XV
&LUFXLW

3URWHFWLRQ
�

5HFRPPHQGHG
&RQWURO�3RZHU

6HUYLFH
�

3$&�)�� ����.9$ ���$ ���$ ���$ ���$ ����$

3$&�)���5� ����.9$ ���$ ���$ ���$ ���$ ����$

3$&�)��5 �����.9$ ���$ ���$ ����$ ���$ ����$

3$&�)��5 �����.9$ ���$ ����$ ����$ ���$ ����$
�

7KH�OLQH�FXUUHQW�UDWLQJV�OLVWHG�UHSUHVHQW�WKH�UHFRPPHQGHG�OLQH�FDSDFLW\�IRU�����9$&��WKUHH�SKDVH�VHUYLFH�

�
7KH�OLVWHG�LQFRPLQJ�SRZHU�UHTXLUHPHQWV�DUH�ZLWK�WKH�6HUYRGULYH�V��RSHUDWLQJ�DW�SHDN�SRZHU�IRU���VHFRQGV�

�
)XVHV�VKRXOG�EH�8/�UDWHG�WLPH�GHOD\�W\SH��VXFK�DV�%866�)51�5�6HULHV��VL]HG�DFFRUGLQJ�WR�1(&�VSHFLILFDWLRQV�

3.4.4 Shielding, Power Line Filtering & Noise Suppression

7KH�6HUYRGULYH�XVHV�KLJK�YROWDJH�VZLWFKLQJ�SRZHU�WUDQVLVWRUV�LQ�WKH�PDLQ�'&
%XV�FLUFXLW���:KHQ�WKHVH�WUDQVLVWRUV�DUH�VZLWFKHG��WKH�

GL
�GW�RU�

GY
�GW�VZLWFKLQJ

QRLVH�PD\�VRPHWLPHV�SURYH�REMHFWLRQDEOH�GHSHQGLQJ�RQ�WKH�ZLULQJ�DQG�RU
JURXQGLQJ�PHWKRG���7KH�6HUYRGULYH�DOVR�XWLOL]HV�D�PLFURSURFHVVRU��ZKLFK�FDQ
EH�VXVFHSWLEOH�WR�SRZHU�OLQH�LQWHUIHUHQFH�FDXVHG�HLWKHU�E\�WKH�RXWSXW
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VZLWFKLQJ�WUDQVLVWRUV�RU�RWKHU�HTXLSPHQW�RQ�WKH�SRZHU�OLQH��VXFK�DV�ZHOGHUV�
HOHFWULFDO�GLVFKDUJH�PDFKLQHV��LQGXFWLRQ�KHDWLQJ�HTXLSPHQW��HWF���&DUHIXO
OD\RXW�RI�ZLULQJ�DQG�SRZHU�OLQH�ILOWHULQJ�ZLOO�KHOS�SUHYHQW�QRLVH�LQWHUIHUHQFH�
5HFRPPHQGDWLRQV�ZLWK�UHVSHFW�WR�ZLULQJ�DQG�JURXQGLQJ�DUH�GHVFULEHG�ODWHU�LQ
WKLV�VHFWLRQ�

,W�LV�UHFRPPHQGHG�WKDW�OLQH�ILOWHUV�EH�LQVWDOOHG�WR�HOLPLQDWH�HOHFWUR�PDJQHWLF
LQWHUIHUHQFH�FRPLQJ�LQWR�WKH�V\VWHP�IURP�WKH�SRZHU�OLQH��DV�ZHOO�DV�EORFN
VZLWFKLQJ�QRLVH�IURP�EHLQJ�WUDQVPLWWHG�EDFN�RXW�WR�WKH�SRZHU�OLQH�IURP�WKH
6HUYRGULYHV���7KH�UHFRPPHQGHG�OLQH�ILOWHUV�DYDLODEOH�IURP�250(&�DUH�VKRZQ
LQ�5HFRPPHQGHG�/LQH�)LOWHUV�VHFWLRQ�

3.4.5 Recommended Line Filters

2QFH�WKH�LQFRPLQJ�SRZHU�VHUYLFH�LV�GHWHUPLQHG�DV�GHVFULEHG�LQ�WKH�3RZHU
6XSSO\�,QSXW�3RZHU�&RQVLGHUDWLRQV�VHFWLRQ��WKH�DSSURSULDWH�OLQH�ILOWHU�FDQ�EH
VHOHFWHG�IURP�WKH�IROORZLQJ�FKDUW���)RU�D�VLQJOH�3RZHU�6XSSO\�LQVWDOODWLRQ��WKH
OLQH�ILOWHU�UHFRPPHQGHG�LV�OLVWHG���,Q�WKH�FDVH�RI�D�V\VWHP�XVLQJ�PXOWLSOH
3RZHU�6XSSOLHV��RQO\�RQH�OLQH�ILOWHU�LV�UHTXLUHG�SHU�FDELQHW���6HOHFW�WKH
DSSURSULDWH�OLQH�ILOWHU�E\�DGGLQJ�WKH�LQFRPLQJ�SRZHU�OLQH�SRZHU
UHFRPPHQGDWLRQV�LQ�6SHFLILFDWLRQV�VHFWLRQ�

3RZHU�6XSSO\ 3RZHU�5HTXLUHG
�

5HFRPPHQGHG
/LQH�)LOWHU

3$&�)�� ����.9$ 6$&�/)��

3$&�)���5� ����.9$ 6$&�/)��

3$&�)��5 �����.9$ 6$&�/)��

3$&�)��5 �����.9$ 6$&�/)���
�

7KH�OLVWHG�LQFRPLQJ�SRZHU�UHTXLUHPHQWV�DUH�ZLWK�WKH�3RZHU�6XSSO\�RSHUDWLQJ

DW�UDWHG�SRZHU�

3.4.6 5HFRPPHQGHG�/LQH�)LOWHU�:LULQJ�0HWKRGV

,I�WKH�OLQH�ILOWHU�FRQQHFWLRQ�RU�ZLULQJ�PHWKRGV�DUH�LPSURSHU��LW
V�HIIHFWLYHQHVV
LV�VLJQLILFDQWO\�UHGXFHG���7KH�IROORZLQJ�LV�WKH�UHFRPPHQGHG�OLQH�ILOWHU�ZLULQJ
DSSURDFK�

�� 6HSDUDWH�WKH�LQSXW�DQG�RXWSXW�OHDGV�E\�D�PLQLPXP�RI����LQFKHV�����FP��
'R�QRW�EXQGOH�WKHP�RU�UXQ�WKHP�LQ�WKH�VDPH�GXFW�RU�ZLUHZD\�

�� 'R�QRW�EXQGOH�WKH�JURXQG�OHDG�ZLWK�WKH�ILOWHU�RXWSXW�OLQHV�RU�RWKHU�VLJQDO
OLQHV��DQG�GR�QRW�UXQ�WKHP�LQ�WKH�VDPH�GXFW�

�� &RQQHFW�WKH�ILOWHU�JURXQG�OHDG�ZLWK�D�VLQJOH�ZLUH��SUHIHUDEO\�EUDLG��WR�WKH
HQFORVXUH�RU�WKH�FRQWURO�SDQHO�IUDPH�
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3.4.7 Power Supply Control Power/Fault Connections - Connector C1

&RQQHFWRU�&��LV�D���SLQ�PDOH�FRQQHFWRU��D�PDWLQJ�FRQQHFWRU�DQG�SLQV�DUH
SURYLGHG�ZLWK�WKH�3RZHU�6XSSO\���7KHVH�DUH�XVHG�WR�FRQQHFW�WKH�����9$&
FRQWURO�SRZHU�WR�WKH�3RZHU�6XSSO\��DQG�WKH�)$8/7�&RQWDFW�WR�WKH
HPHUJHQF\�VWRS�LQWHUORFN�FLUFXLW���5HIHU�WR�WKH�3RZHU�6XSSO\�&RQQHFWRUV
VHFWLRQ�RI�WKH�6SHFLILFDWLRQV�&KDSWHU�IRU�FRQQHFWRU�SDUW�QXPEHU�LQIRUPDWLRQ�
7KH�LQWHUIDFH�FRQQHFWLRQV�IRU�FRQQHFWRU�&��DUH�GHVFULEHG�LQ�WKH�WDEOH�WKDW
IROORZV���5HIHU�WR�$SSHQGL[�$�IRU�D�FRQWURO�SRZHU�DQG�HPHUJHQF\�VWRS
LQWHUORFN�FRQQHFWLRQ�GLDJUDP�IRU�D�W\SLFDO�)�6HULHV�V\VWHP�

)LJXUH����3RZHU�6XSSO\�&RQQHFWRU�&�

)XQFWLRQ 3LQ�� 'HVFULSWLRQ

����9$&�,QSXW ��� &RQWURO�SRZHU�LQSXW�

)$8/7�&RQWDFW ��� 1RUPDOO\�FORVHG�FRQWDFW�LQGLFDWLQJ�WKDW�WKH�3RZHU�6XSSO\�LV�UHDG\�IRU
QRUPDO�RSHUDWLRQ��QR�$ODUP�FRQGLWLRQV�DUH�GHWHFWHG�������9$&����DPS�

����9$&�2XWSXW ��� ����9$&�RXWSXW�IRU�FRQQHFWLRQ�WR�6HUYRGULYH�IDQ�SRZHU
�
�LQSXW�FRQQHFWRU

&��
�

)DQ�SRZHU�LV�UHTXLUHG�IRU�WKH�6$&�)����6$&�)����6$&�)����DQG�6$&�)���6HUYRGULYHV�

3.4.8 Power Supply Control Power Connections - Connector C2

&RQQHFWRU�&��LV�DQ���SLQ�PDOH�FRQQHFWRU���5HIHU�WR�WKH�3RZHU�6XSSO\
&RQQHFWRUV�VHFWLRQ�RI�WKH�6SHFLILFDWLRQV�&KDSWHU�IRU�FRQQHFWRU�SDUW�QXPEHU
LQIRUPDWLRQ���$�&%/�)&3

�
�LV�XVHG�WR�FRQQHFW�WKH�FRQWURO�'&�%XV�RXWSXW�WR

WKH�6HUYRGULYH�V����7KH�LQWHUIDFH�FRQQHFWLRQV�IRU�FRQQHFWRU�&��DUH�GHVFULEHG
LQ�WKH�WDEOH�WKDW�IROORZV���5HIHU�WR�$SSHQGL[�$�IRU�D�FRQWURO�'&�%XV
FRQQHFWLRQ�GLDJUDP�IRU�D�W\SLFDO�)�6HULHV�V\VWHP���5HIHU�WR�$SSHQGL[�&�IRU
IXUWKHU�LQIRUPDWLRQ�UHJDUGLQJ�FDEOH�&%/�)&3

�
�

)LJXUH����3RZHU�6XSSO\�&RQQHFWRU�&�

�
&%/�)&3�SURYLGHV�IRU�D�QRPLQDO�XQLW�VSDFLQJ�RI����
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)XQFWLRQ 3LQ�� 'HVFULSWLRQ

����9'& ��� 8QUHJXODWHG�����9'&�FRQWURO�SRZHU�VXSSO\

����9'& ��� 8QUHJXODWHG�����9'&�FRQWURO�SRZHU�VXSSO\

&RPPRQ ��� &RQWURO�SRZHU�VXSSO\�FRPPRQ

����9'& ��� 8QUHJXODWHG�����9'&�FRQWURO�SRZHU�VXSSO\

3.4.9 External Regen Resistor Wiring

7HUPLQDO�EORFN�FRQQHFWLRQV�DUH�SURYLGHG�IRU�ZLULQJ�DQ�H[WHUQDO�UHJHQ�UHVLVWRU
WR�3$&�)��5��)��5��DQG�)��5�3RZHU�6XSSOLHV���$Q�H[WHUQDO�RYHUORDG
SURWHFWLRQ�UHOD\�LV�UHTXLUHG�DQG�VXSSOLHG�ZLWK�WKH�UHJHQ�UHVLVWRUV�XVHG�ZLWK
3$&�)��5�DQG���5�3RZHU�6XSSOLHV���7KH�3$&�)��5�KDV�DQ�LQWHUQDO�UHJHQ
UHVLVWRU�IXVH�IRU�RYHUORDG�SURWHFWLRQ��QR�DGGLWLRQDO�H[WHUQDO�SURWHFWLRQ�LV
VXSSOLHG�RU�UHTXLUHG�

5HIHU�WR�WKH�3RZHU�6XSSO\�7HUPLQDO�%ORFN�&RQQHFWLRQV�VHFWLRQ�RI�WKLV�FKDSWHU
IRU�IXUWKHU�LQIRUPDWLRQ�UHJDUGLQJ�H[WHUQDO�UHJHQ�UHVLVWRU�ZLUH�JDXJHV�DQG
VFUHZ�WRUTXHV���5HIHU�WR�GLDJUDP�ZKLFK�IROORZV�IRU�IXUWKHU�LQIRUPDWLRQ
UHJDUGLQJ�H[WHUQDO�UHJHQ�UHVLVWRU�ZLULQJ�

HAND

AUTO

HAND

AUTO

External Regen Resistor
Terminal Block

on Power Supply
Relay Output Contacts
Connect to E-STOP Circuit

Regen Resistor

Overload Relay

Trip Current
Setting

Reset Setting
(HAND default)

Reset Handle
(HAND)

)LJXUH����5HJHQ�5HVLVWRU�:LULQJ�'LDJUDP

%HIRUH�LQVWDOOLQJ�DQ�H[WHUQDO�UHJHQ�UHVLVWRU�RYHUORDG�UHOD\�LQVSHFW�WKH�XQLW
DQG�YHULI\�WKDW�WKH�RYHUORDG�WULS�FXUUHQW�LV�FRQILJXUHG�DV�LQGLFDWHG�LQ�WKH
WDEOH�EHORZ���$OVR�YHULI\�WKDW�WKH�XQLW�UHVHW�VHWWLQJ�LV�FRQILJXUHG�IRU�PDQXDO
UHVHW��+$1'��
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5HJHQ�5HVLVWRU 7ULS�&XUUHQW�6HWWLQJ

6$&�)55����� �����DPSV

6$&�)55�����$ ���DPSV

6$&�)55�����% ���DPSV

6$&�)55����� ���DPSV

5HIHU�WR�WKH�5HJHQHUDWLYH�/RDG�&RQGLWLRQV�VHFWLRQ�RI�WKH�2SHUDWLRQ�FKDSWHU
IRU�IXUWKHU�LQIRUPDWLRQ�UHJDUGLQJ�WKH�VKXQW�UHJXODWRU�FLUFXLW�DQG�UHJHQ
UHVLVWRU�RYHUORDG�SURWHFWLRQ�RSHUDWLRQ�

3.5 Servodrive Installation

3.5.1 Servodrive Terminal Block Connections

7HUPLQDO�EORFNV�DUH�SURYLGHG�IRU�FRQQHFWLQJ�WKH�$&�RXWSXW�SRZHU�WR�WKH
6HUYRPRWRU��DQG�WKH�PDLQ�'&�%XV�LQSXW�SRZHU�IURP�WKH�3RZHU�6XSSO\���7KH
IROORZLQJ�WDEOH�EULHIO\�GHVFULEHV�WKH�LQGLYLGXDO�IXQFWLRQV�RI�WKH�6HUYRGULYH
WHUPLQDO�EORFN�FRQQHFWLRQV���5HIHU�WR�$SSHQGL[�$�IRU�D�6HUYRPRWRU�DQG�PDLQ
'&�%XV�SRZHU�FRQQHFWLRQ�GLDJUDP�IRU�D�W\SLFDO�)�6HULHV�V\VWHP�

7HUPLQDO )XQFWLRQ 'HVFULSWLRQ

0D�0E�0F 0RWRU�3RZHU 7KUHH�SKDVH��DSSUR[������9$&
�

%86��%86� '&�%XV�3RZHU '&�%XV�6XSSO\�3RZHU������9'&������������9'&�

*1' )UDPH�*URXQG 0XVW�EH�VHFXUHO\�DWWDFKHG�WR�WKH

6HUYRGULYH�V��DQG�HDUWK�JURXQG��XVLQJ�EUDLGHG

FRSSHU�ZLUH�
�

7KH�FRQWLQXRXV�0RWRU�3RZHU�RXWSXW�LV�GHUDWHG�ZKHQ�XVLQJ����+]�PDLQ�SRZHU��UHIHU�WR�WKH�6HUYRGULYH�2XWSXW

6SHFLILFDWLRQV�VHFWLRQ�RI�WKH�6SHFLILFDWLRQV�FKDSWHU�IRU�IXUWKHU�LQIRUPDWLRQ�

127(� &DSWLYH�VFUHZV�DUH�XVHG�LQ�WKH�0D��0E��0F��%86��DQG�%86�

WHUPLQDOV�RI�WKH�6$&�)����)����)����DQG�)���VHUYRGULYHV���'R�QRW

DWWHPSW�WR�UHPRYH�WKHVH�VFUHZV�WR�XVH�ULQJ�WHUPLQDOV���

3.5.2 Recommended Motor and Servodrive Wiring Methods

�� :KHQ�WKH�PRWRU�LV�PRXQWHG�WR�WKH�PDFKLQH�DQG�JURXQGHG�WKURXJK�WKH
PDFKLQH�IUDPH��

GY
�GW�FXUUHQW�IORZV�IURP�WKH�3:0�SRZHU�VXSSO\�WKURXJK

WKH�IORDWLQJ�FDSDFLW\�RI�WKH�PRWRU���7R�SUHYHQW�WKH�QRLVH�HIIHFWV�IURP�WKLV
FXUUHQW��DQG�DOVR�IRU�VDIHW\��WKH�PRWRU�KRXVLQJ��WHUPLQDO�'�RI�WKH�PRWRU
FRQQHFWRU��WKH�JUHHQ�ZLUH�RI�D�&%/�)0$&��PRWRU�FDEOH��VKRXOG�EH
FRQQHFWHG�WR�WKH�IUDPH�RI�WKH�6HUYRGULYH��GHVLJQDWHG�*1'���ZKLFK�VKRXOG
EH�GLUHFWO\�JURXQGHG�WR�WKH�FRQWURO�SDQHO�IUDPH�XVLQJ�EUDLGHG�FRSSHU
ZLUH���

�� :KHQ�PRWRU�ZLULQJ�LV�FRQWDLQHG�LQ�PHWDO�FRQGXLWV��WKH�FRQGXLWV�DQG
ER[HV�PXVW�EH�JURXQGHG���8VH�ZLUHV�RI����$:*�RU�KHDYLHU�IRU�JURXQGLQJ
WR�WKH�FDVH��SUHIHUDEO\�IODW�ZRYHQ�VLOYHU�SODWHG�FRSSHU�EUDLG��
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�� 5RXWH�VLJQDO��LQFOXGLQJ�PRWRU�UHVROYHU��DQG�SRZHU�OHDGV��LQFOXGLQJ�PRWRU
SRZHU��LQ�VHSDUDWH�FRQGXLWV�RU�GXFWZRUN��VHSDUDWHG�E\�D�PLQLPXP�RI���
LQFKHV�����FP��

3.5.3 Servomotor Overload Protection

7KHUPDO�RYHUORDG�SURWHFWLRQ�IRU�WKH�6HUYRPRWRU�LV�QRW�SURYLGHG�LQWHUQDO�WR
WKH�6HUYRGULYH��DQG�PXVW�EH�SURYLGHG�H[WHUQDOO\���([WHUQDO�RYHUORDG�UHOD\V
FDQ�EH�XVHG�WR�SURWHFW�WKH�6HUYRPRWRU�IURP�RYHUKHDWLQJ���5HIHU�WR�WKH
1DWLRQDO�(OHFWULF�&RGH�IRU�LQIRUPDWLRQ�UHJDUGLQJ�WKH�SURSHU�VL]LQJ�RI�RYHUORDG
SURWHFWLRQ�

)�6HULHV�6HUYRPRWRUV�KDYH�WKHUPRVWDWV�HPEHGGHG�LQ�WZR�RI�WKH�WKUHH�PRWRU
ZLQGLQJV��ZKLFK�FDQ�EH�XVHG�DV�DGGLWLRQDO�RYHUORDG�SURWHFWLRQ���127(�
)�6HULHV�6HUYRPRWRU�WKHUPRVWDW�FRQWDFWV�RSHQ�ZKHQ�WKH�PRWRU�ZLQGLQJ
WHPSHUDWXUH�H[FHHGV����

R
&��DQG�DXWRPDWLFDOO\�FORVH�ZKHQ�WKH�PRWRU�ZLQGLQJ

WHPSHUDWXUH�GURSV�EHORZ����
R
&�

7KH�RYHUORDG�SURWHFWLRQ�VKRXOG�EH�ZLUHG�VXFK�WKDW�LW�FDXVHV�WKH�3RZHU�6XSSO\
PDLQ�SRZHU�WR�EH�LQWHUUXSWHG�ZKHQ�DQ�RYHUORDG�RFFXUV��DQG�UHPDLQ
LQWHUUXSWHG��ODWFKHG��XQWLO�DQ�RSHUDWRU�UHVHW�RFFXUV���5HIHU�WR�WKH�V\VWHP
ZLULQJ�GLDJUDP�LQ�$SSHQGL[�$�

3.6 Control Circuit Interconnections - Connector C1

&RQQHFWRU�&��LV�D����SLQ�PDOH�FRQQHFWRU����5HIHU�WR�WKH�6HUYRGULYH
&RQQHFWRUV�VHFWLRQ�RI�WKH�6SHFLILFDWLRQV�&KDSWHU�IRU�FRQQHFWRU�SDUW�QXPEHU
LQIRUPDWLRQ���$�&%/�$)�LV�XVHG�WR�FRQQHFW�WKH�6HUYRGULYH�WR�D�*1��'63�$[LV
0RGXOH���7KH�LQWHUIDFH�FRQQHFWLRQV�IRU�FRQQHFWRU�&��DUH�GHVFULEHG�EHORZ�
5HIHU�WR�$SSHQGL[�$�IRU�D�FRQQHFWLRQ�GLDJUDP�IRU�D�W\SLFDO�)�6HULHV�V\VWHP�
5HIHU�WR�$SSHQGL[�&�IRU�IXUWKHU�LQIRUPDWLRQ�UHJDUGLQJ�FDEOH�&%/�$)�

)LJXUH����6HUYRGULYH�&RQQHFWRU�&�

3.6.1 Torque Enable Interlock and Alarm Reset Input Signals

7KH�7RUTXH�(QDEOH�LQWHUORFN�DQG�$ODUP�5HVHW�LQSXW�VLJQDOV�HDFK�FRQVLVW�RI�D
OLQH�UHFHLYHU�LQSXW�ZLWK�D���.�RKP�SXOO�XS�UHVLVWRU�WR�����9'&���7KH
250(&�0RWLRQ�&RQWUROOHU�LPSOHPHQWDWLRQ�RI�WKHVH�VLJQDOV�SXOOV�WKH�7RUTXH
(QDEOH�LQSXW�GRZQ�WR�FRPPRQ�WR�HQDEOH�WKH�6HUYRGULYH��DQG�PRPHQWDULO\
SXOOV�WKH�$ODUP�5HVHW�LQSXW�GRZQ�WR�FRPPRQ�WR�UHVHW�WKH�6HUYRGULYH�

1

2

313

12

11

414

5

6

7

8

9

10

17

16

15

18

20
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6LJQDO 3LQ�� )XQFWLRQ 'HVFULSWLRQ

7�(1$%/(
 � 7RUTXH�(QDEOH
 )RU�QRUPDO�PRWRU�RSHUDWLRQ�WKLV�LQSXW�PXVW�EH�DVVHUWHG�
���9'&��

$/0�5(6(7
 � $ODUP�5HVHW
 7R�UHVHW�WKH�6HUYRGULYH�DIWHU�DQ�DODUP�FRQGLWLRQ�WKLV�LQSXW
PXVW�EH�PRPHQWDULO\�DVVHUWHG����9'&��

'*1' ��
��
��

'LJLWDO�*URXQG ,QWHUORFN�SRZHU�FRPPRQ

Torque Enable'

Common

C1-2

C1-15

F-Series Servodrive Torque Enable and Alarm Reset Signals (C1)

+12 VDC

20k ohms

Alarm Reset' C1-3

+12 VDC

20k ohms

C1-16

C1-17

3.6.2 Interlock Output Signals

7KH�'ULYH�5HDG\�LQWHUORFN�RXWSXW�VLJQDO�LV�D�UHOD\�FRQWDFW���7KH�250(&
0RWLRQ�&RQWUROOHU�LPSOHPHQWDWLRQ�RI�WKLV�RXWSXW�XVHV�����9'&�VXSSOLHG�E\
WKH�6HUYRGULYH�DV�WKH�LQWHUORFN�YROWDJH���7KH�'ULYH�5HDG\�UHOD\�KDV�WKH
IROORZLQJ�VSHFLILFDWLRQV�

� 0D[LPXP�$SSOLHG�9ROWDJH������9$&

� 0D[LPXP�&XUUHQW�&DSDELOLW\����$

7KH�RWKHU�LQWHUORFN�RXWSXW�VLJQDOV�DUH�RSHQ�FROOHFWRU��DFWLYH�ORZ��ZLWK�WKH
IROORZLQJ�VSHFLILFDWLRQV�

� 0D[LPXP�$SSOLHG�9ROWDJH�����9'&

� 0D[LPXP�&XUUHQW�6LQN�&DSDELOLW\�����PD

:KHQ�DWWDFKLQJ�HOHFWURPHFKDQLFDO�UHOD\V�WR�WKHVH�RXWSXWV��D�IO\�EDFN�GLRGH�RU
RWKHU�WUDQVLHQW�VXSSUHVVLRQ�GHYLFH�VKRXOG�EH�XVHG�DFURVV�WKH�UHOD\�FRLO�
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Drive Ready'

Output Fault'

High Bus Volts'

Over Temp'

+10V Com

C1-7

C1-10

+10V Com

C1-8

+10V Com

C1-9

F-Series Servodrive Interlock Interface Output Signals (C1)

C1-20 (+10V Com)

6LJQDO 3LQ�� )XQFWLRQ 'HVFULSWLRQ

'59�5'<

'59�5'<

��
��

'ULYH�5HDG\

'ULYH�5HDG\�

7KLV�RXWSXW�FRQWDFW�LV�QRUPDOO\�RSHQ��DQG�LV�FORVHG��
ZKHQ�QR�6HUYRGULYH�DODUPV�DUH�GHWHFWHG���)RU�GHWDLOV
RQ�WKH�DODUPV��UHIHU�WR�WKH�0DLQWHQDQFH�	
7URXEOHVKRRWLQJ�&KDSWHU�

287387
)$8/7


� 2XWSXW�)DXOW
 7KLV�RXWSXW�LV�DVVHUWHG�LI�WKH�VHUYRGULYH�KDV�D�KLJK�EXV
YROWDJH�RU�FXUUHQW�IDXOW�DODUP�FRQGLWLRQ���)RU�GHWDLOV�RQ
WKH�DODUPV��UHIHU�WR�WKH�0DLQWHQDQFH�	
7URXEOHVKRRWLQJ�&KDSWHU�

29(592/76
 � +LJK�%XV�9ROWDJH
 7KLV�RXWSXW�LV�DVVHUWHG�WR�LQGLFDWH�WKDW�WKH�VHUYRGULYH
KDV�D�KLJK�EXV�YROWDJH�IDXOW���)RU�IXUWKHU�GHWDLOV�RQ�WKH
DODUPV��UHIHU�WR�WKH�0DLQWHQDQFH�	�7URXEOHVKRRWLQJ
&KDSWHU�

29(57(03
 � 2YHU�7HPSHUDWXUH
 7KLV�RXWSXW�LV�DVVHUWHG�LI�WKH�VHUYRGULYH�KDV�DQ�RYHU
WHPSHUDWXUH�DODUP�FRQGLWLRQ��RU�506�FXUUHQW�OLPLW
IDXOW���)RU�IXUWKHU�GHWDLOV�RQ�WKH�DODUPV��UHIHU�WR�WKH
0DLQWHQDQFH�	�7URXEOHVKRRWLQJ�&KDSWHU�
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3.6.3 Current Command Input Signals

7KH�&XUUHQW�FRPPDQG�LQSXW�VLJQDO�LV�DQ�DQDORJ�YROWDJH�LQSXW�XVHG�LQ�WKH
FRQWURO�RI�WKH�RXWSXW�FXUUHQW��DQG�WKHUHIRUH���WRUTXH�RI�WKH
6HUYRGULYH�6HUYRPRWRU�FRPELQDWLRQ�

3.6.4 Velocity Monitor Signal

$Q�DQDORJ�RXWSXW�VLJQDO�LV�SURYLGHG�IRU�PRQLWRULQJ�WKH�VSHHG�RI�WKH
6HUYRPRWRU���7KLV�VLJQDO�LV�GULYHQ�E\�DQ�RSHUDWLRQDO�DPSOLILHU�

3.6.5 DC Power Supply Voltages Available on Connector C1

7KH�'63�RSWLFDO�LVRODWRU�LQSXWV�UHTXLUH�D�����9'&��PLQLPXP��LQSXW�VLJQDO�
7KH�����9'&�VXSSOLHG�E\�WKH�6HUYRGULYH�LV�XVHG�WR�DFKLHYH�WKH�UHTXLUHG�LQSXW
VLJQDO�YROWDJH�

3.7 Resolver and Thermostat Connections - Connector C2

&RQQHFWRU�&��LV�D����SLQ�PDOH�FRQQHFWRU���5HIHU�WR�WKH�6HUYRGULYH�&RQQHFWRUV
VHFWLRQ�RI�WKH�6SHFLILFDWLRQV�FKDSWHU�IRU�IXUWKHU�FRQQHFWRU�LQIRUPDWLRQ�
&RQQHFWRU�&��LV�WKH�LQWHUIDFH�EHWZHHQ�WKH�6HUYRPRWRU�UHVROYHU�DQG�WKH
6HUYRGULYH���$�&%/�)0$&6��RU�&%/�)0$&/�GHSHQGLQJ�RQ�WKH�6HUYRPRWRU�
LV�XVHG�WR�FRQQHFW�WKH�6HUYRPRWRU�UHVROYHU�WR�WKH�6HUYRGULYH���5HIHU�WR
$SSHQGL[�$�IRU�D�FRQQHFWLRQ�GLDJUDP�IRU�D�W\SLFDO�)�6HULHV�V\VWHP���5HIHU�WR

6LJQDO 3LQ�� )XQFWLRQ 'HVFULSWLRQ

'59�&0' � &XUUHQW�&RPPDQG $�ELSRODU�DQDORJ�YROWDJH�LQSXW�ZKHUH�]HUR�WR��
�����YROWV�LQSXW�UHVXOWV�LQ�VHUYRGULYH�RXWSXW
FXUUHQW�IURP�]HUR�WR�SOXV�RU�PLQXV�IXOO�RXWSXW�
DQG�FRQVHTXHQWO\�WRUTXH�IURP�]HUR�WR�SOXV�RU
PLQXV�IXOO�RXWSXW�WRUTXH�

$*1' �� &XUUHQW�&RPPDQG
&RPPRQ

7KLV�LV�WKH�FXUUHQW�FRPPDQG�UHIHUHQFH��]HUR�
VLJQDO�

6LJQDO 3LQ�� )XQFWLRQ 'HVFULSWLRQ

63'�021 �� 6SHHG�0RQLWRU 7KLV�DQDORJ�VLJQDO�LV�SURSRUWLRQDO�WR�PRWRU�YHORFLW\�
DQG�LV�FDOLEUDWHG�IRU�DSSUR[LPDWHO\�
�����YROWV�DW�WKH�PD[LPXP�PRWRU�VSHHG���5HIHU�WR
WKH�6SHFLILFDWLRQV�&KDSWHU�IRU�6SHHG�0RQLWRU
VFDOLQJ�LQIRUPDWLRQ�

6LJQDO 3LQ�� )XQFWLRQ 'HVFULSWLRQ

����9 �� ����9'&�2XWSXW
3RZHU

8QUHJXODWHG�����9'&�SRZHU�VXSSO\�

&RPPRQ �� ����9'&�&RPPRQ ,QWHUORFN�SRZHU�FRPPRQ�
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$SSHQGL[�'�IRU�IXUWKHU�LQIRUPDWLRQ�UHJDUGLQJ�&%/�)0$&6�DQG�&%/�)0$&/
FDEOHV�

3.8 Control Power Connections - Connector C3

&RQQHFWRU�&��LV�DQ���SLQ�PDOH�FRQQHFWRU��5HIHU�WR�WKH�6HUYRGULYH�&RQQHFWRUV
VHFWLRQ�RI�WKH�6SHFLILFDWLRQV�&KDSWHU�IRU�FRQQHFWRU�SDUW�QXPEHU�LQIRUPDWLRQ�
$�&%/�)&3

�
�LV�XVHG�WR�FRQQHFW�WKH�FRQWURO�'&�EXV�LQSXW�IURP�WKH�3RZHU

6XSSO\���7KH�LQWHUIDFH�FRQQHFWLRQV�IRU�FRQQHFWRU�&��DUH�GHVFULEHG�LQ�WKH
IROORZLQJ�WDEOH���5HIHU�WR�$SSHQGL[�$�IRU�D�FRQQHFWLRQ�GLDJUDP�IRU�D�W\SLFDO
)�6HULHV�V\VWHP���5HIHU�WR�$SSHQGL[�&�IRU�IXUWKHU�LQIRUPDWLRQ�UHJDUGLQJ
FDEOH�&%/�)&3�

)LJXUH����6HUYRGULYH�&RQQHFWRU�&�

)XQFWLRQ 3LQ�� 'HVFULSWLRQ

����9'& ��� 8QUHJXODWHG�����9'&�FRQWURO�SRZHU�VXSSO\������WR�����9'&�

����9'& ��� 8QUHJXODWHG�����9'&�FRQWURO�SRZHU�VXSSO\������WR�����9'&�

&RPPRQ ��� &RQWURO�3RZHU�VXSSO\�FRPPRQ

����9'& ��� 8QUHJXODWHG�����9'&�FRQWURO�SRZHU�VXSSO\�������WR����9'&�

3.9 Fan Power - Connector C4

&RQQHFWRU�&��LV�D���SLQ�PDOH�FRQQHFWRU���5HIHU�WR�WKH�6HUYRGULYH�&RQQHFWRUV
VHFWLRQ�RI�WKH�6SHFLILFDWLRQV�&KDSWHU�IRU�FRQQHFWRU�SDUW�QXPEHU�LQIRUPDWLRQ�
7R�VLPSOLI\�LQVWDOODWLRQ��D�IDQ�SRZHU�FDEOH�LV�SURYLGHG�ZLWK�6HUYRGULYHV
UHTXLULQJ�IDQ�SRZHU���7KLV�FDEOH�FDQ�EH�LQVHUWHG�LQWR�WKH�FRQQHFWRU�SURYLGHG
ZLWK�WKH�3RZHU�6XSSO\��&����RU�DQRWKHU�6HUYRGULYH��&���UHTXLULQJ�IDQ�SRZHU�
DV�QHHGHG���7KH�LQWHUIDFH�FRQQHFWLRQV�IRU�FRQQHFWRU�&��DUH�GHVFULEHG�LQ�WKH
IROORZLQJ�WDEOH���5HIHU�WR�$SSHQGL[�$�IRU�D�FRQQHFWLRQ�GLDJUDP�IRU�D�W\SLFDO
)�6HULHV�V\VWHP�

)LJXUH����6HUYRGULYH�&RQQHFWRU�&�

�
&%/�)&3�SURYLGHV�IRU�D�QRPLQDO�XQLW�VSDFLQJ�RI����

1

2

37

6

5

48

1

24

3
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)XQFWLRQ 3LQ�� 'HVFULSWLRQ

����9$&�,QSXW ��� ����9$&�LQSXW�IRU�FRQQHFWLRQ�WR�IDQ�SRZHU�RXWSXW�IURP�3RZHU�6XSSO\
FRQQHFWRU�&���RU�6HUYRGULYH�FRQQHFWRU�&��

����9$&�2XWSXW ��� ����9$&�RXWSXW�IRU�FRQQHFWLRQ�WR�IDQ�SRZHU�RQ�RWKHU�6HUYRGULYHV�LQ�WKH
V\VWHP��LI�QHHGHG�

3.10 Quadrature Position Feedback Signals - Connector C5

4XDGUDWXUH�SRVLWLRQ�IHHGEDFN�VLJQDOV�DUH�SURYLGHG�IRU�XVH�ZLWK�SRVLWLRQ
FRQWURO�DQG�PRQLWRULQJ�HOHFWURQLFV���250(&�PRWLRQ�FRQWURO�V\VWHPV�XVH
GLIIHUHQWLDO�OLQH�GULYHU�RXWSXWV�IRU�IHHGEDFN�VLJQDOV�

&RQQHFWRU�&��LV�DQ���SLQ�PDOH�FRQQHFWRU���5HIHU�WR�WKH�6HUYRGULYH�&RQQHFWRUV
VHFWLRQ�RI�WKH�6SHFLILFDWLRQV�&KDSWHU�IRU�FRQQHFWRU�SDUW�QXPEHU�LQIRUPDWLRQ�
$�&%/�$)�LV�XVHG�WR�FRQQHFW�WKH�TXDGUDWXUH�SRVLWLRQ�IHHGEDFN�VLJQDOV�WR�D
*1��'63�$[LV�0RGXOH��7KH�LQWHUIDFH�FRQQHFWLRQV�IRU�FRQQHFWRU�&��DUH
GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH���5HIHU�WR�$SSHQGL[�$�IRU�D�FRQQHFWLRQ
GLDJUDP�IRU�D�W\SLFDO�)�6HULHV�V\VWHP���5HIHU�WR�$SSHQGL[�&�IRU�IXUWKHU
LQIRUPDWLRQ�UHJDUGLQJ�FDEOH�&%/�$)�

)LJXUH����4XDGUDWXUH�3RVLWLRQ�)HHGEDFN�6LJQDOV�&RQQHFWRU�&�

1

2

37

6

5

48

6LJQDO 3LQ�� )XQFWLRQ 'HVFULSWLRQ

(1&$
(1&$


�
�

(QFRGHU�)HHGEDFN
&KDQQHO�$

4XDGUDWXUH�SRVLWLRQ�HQFRGHU�RXWSXWV�DIWHU
IUHTXHQF\�GLYLVLRQ���GULYHQ�ZLWK�GLIIHUHQWLDO�OLQH
GULYHUV��7,���������WR�EH�UHFHLYHG�E\�GLIIHUHQWLDO�OLQH
UHFHLYHUV��7,�������RU�HTXLYDOHQW�

(1&%
(1&%


�
�

(QFRGHU�)HHGEDFN
&KDQQHO�%

(1&=
(1&=


�
�

(QFRGHU�5HIHUHQFH
&KDQQHO�=

2QFH�SHU�PRWRU�UHYROXWLRQ�UHIHUHQFH�VLJQDO���GULYHQ
ZLWK�GLIIHUHQWLDO�OLQH�GULYHUV��7,��������

1RWH���7KHVH�GLIIHUHQWLDO�HQFRGHU�VLJQDOV�DUH��ZLUHG�ZLWK�LQGLYLGXDO�WZLVWHG�SDLUV�ZLWKLQ�D�VKLHOGHG

FDEOH�
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3.11 Power Supply and Servodrive Power Dissipation at Rated Output

7KH�6HUYRGULYH�DQG�3RZHU�6XSSO\�SRZHU�GLVVLSDWLRQ�LQIRUPDWLRQ�OLVWHG�EHORZ
LV�SURYLGHG�WR�DVVLVW�LQ�WKH�VSHFLILFDWLRQ�RI�FDELQHW�FRROLQJ�V\VWHP
UHTXLUHPHQWV�

6HUYRGULYH
0RGHO

7RWDO
'LVVLSDWLRQ
�ZDWWV�

6$&�)�� ��

6$&�)�� ��

6$&�)�� ��

6$&�)�� ���

6$&�)�� ���

6$&�)�� ���

6$&�)�� ���

3RZHU�6XSSO\
0RGHO

&RQWLQXRXV
,QWHUQDO

'LVVLSDWLRQ
�ZDWWV�

,QWHUQDO
5HJHQHUDWLRQ
5HVLVWRU�
�ZDWWV�

7RWDO
'LVVLSDWLRQ
�ZDWWV�

3$&�)�� �� �� ���

3$&�)�� �� �� ���

3$&�)��5 �� QRQH
�

��

3$&�)��5 ��� QRQH
�

���

3$&�)��5 ��� QRQH
�

���
�
�5HJHQHUDWLYH�GLVFKDUJH�UHVLVWRU�H[WHUQDO�WR�XQLW���,I�DQ�H[WHUQDO

UHJHQHUDWLYH�GLVFKDUJH�UHVLVWRU�LV�XVHG��DGG�LW
V�GLVVLSDWLRQ�UDWLQJ�WR

WKH�WRWDO�IRU�WKH�3RZHU�6XSSO\�

3.12 Motor Installation

%HIRUH�PRXQWLQJ�WKH�6HUYRPRWRU���'LVVROYH�DQG�UHPRYH�WKH�DQWL�FRUURVLYH

SDLQW�RQ�WKH�VKDIW�H[WHQVLRQ�DQG�IODQJH�VXUIDFH�ZLWK�SDLQW�WKLQQHU�EHIRUH
DWWDFKLQJ�WKH�PRWRU�WR�WKH�GULYHQ�PDFKLQH���

3.12.1 Motor Use and Environment

$� VWDQGDUG� )�6HULHV� 6HUYRPRWRU� �,3���� LV� GHVLJQHG� IRU� XVH� DV� GHVFULEHG
EHORZ�

� (LWKHU�KRUL]RQWDO�RU�YHUWLFDO�PRXQWLQJ�RULHQWDWLRQ

� ,QGRRUV��FOHDQ�DQG�GU\

� )UHH�IURP�FRUURVLYH�DQG�RU�H[SORVLYH�JDVHV�RU�OLTXLGV
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� ,I�WKH�ORFDWLRQ�LV�VXEMHFW�WR�H[FHVVLYH�ZDWHU�RU�RLO��SURWHFW�WKH�PRWRU�ZLWK
D�FRYHU���7KH�PRWRU�FDQ�ZLWKVWDQG�D�VPDOO�DPRXQW�RI�VSODVKHG�ZDWHU�RU
RLO�

� $FFHVVLEOH�IRU�LQVSHFWLRQ�DQG�FOHDQLQJ

� $PELHQW�7HPSHUDWXUH���
R
&�WR����

R
&

3.12.2 Coupling the Servomotor to the Load

*RRG�DOLJQPHQW�RI�PRWRU�DQG�WKH�GULYHQ�PDFKLQH�LV�HVVHQWLDO�WR�SUHYHQW
YLEUDWLRQ��LQFUHDVH�EHDULQJ�DQG�FRXSOLQJ�OLIH��DQG�WR�SUHYHQW�VKDIW�DQG
EHDULQJ�IDLOXUHV�

:LWK�D�GLUHFW�GULYH�DSSOLFDWLRQ�D�WRUVLRQDOO\�ULJLG�IOH[LEOH�FRXSOLQJ�VKRXOG�EH
XVHG���7LPLQJ�EHOWV�DQG�JHDU�ER[HV�DUH�DOVR�FRPPRQO\�XVHG�LQ�VHUYR
DSSOLFDWLRQV���6KDIW�ORDGLQJ�VKRXOG�EH�NHSW�WR�D�PLQLPXP���7KH�DOORZDEOH
VKDIW�EHDULQJ�ORDGLQJ�LV�OLVWHG�LQ�WKH�6SHFLILFDWLRQV�6HFWLRQ�

,Q�HLWKHU�FDVH��LW�LV�SUHIHUDEOH�WR�DWWDFK�WKH�FRXSOLQJ�RU�SXOOH\�WR�WKH�VKDIW
ZLWK�D�FODPSLQJ�DUUDQJHPHQW�UDWKHU�WKDQ�WUDQVPLW�WRUTXH�WKURXJK�WKH
NH\ZD\��EHFDXVH�RI�WKH�UHYHUVLQJ�VKRFN�WRUTXHV�ZKLFK�WKH�6HUYRPRWRU�FDQ
JHQHUDWH���$�QXPEHU�RI�PHFKDQLFDO�DSSURDFKHV�DIIRUG�WKLV�W\SH�RI�DWWDFKPHQW
LQFOXGLQJ�WDSHUHG�KXEV��VSOLW�KXEV��ULQJIHGHU�GHYLFHV��HWF�

7KH�PRWRUV�DUH�GHVLJQHG�IRU�IDFH�PRXQWLQJ��DQG�WKH�VWUXFWXUDO�LQWHJULW\�RI
WKH�PRXQWLQJ�FDQ�EH�FULWLFDO�WR�REWDLQLQJ�WKH�PD[LPXP�SHUIRUPDQFH�IURP
\RXU�6HUYRPRWRU�DSSOLFDWLRQ�
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Chapter 4
Operation

4 Operation

4.1 Power On and Off Sequencing

)RU�SURSHU�V\VWHP�RSHUDWLRQ��SRZHU�PXVW�EH�VXSSOLHG�WR�WKH�FRQWURO�SRZHU
FLUFXLW�ILUVW��IROORZHG�E\�WKH�PDLQ�FLUFXLW��RU�VLPXOWDQHRXVO\�VXSSOLHG�WR�ERWK�
2Q�SRZHU�GRZQ��LQFOXGLQJ�PRPHQWDU\�SRZHU�IDLOXUH���WKH�SRZHU�VKRXOG�EH
HLWKHU�VLPXOWDQHRXVO\�GLVDEOHG��RU�WKH�PDLQ�SRZHU�UHPRYHG�ILUVW��IROORZHG�E\
WKH�FRQWURO�SRZHU�

7KH�PDLQ�SRZHU�FLUFXLW�VKRXOG�EH�DUUDQJHG�VR�WKDW�LW�LV�LQWHUORFNHG�ZLWK�WKH
&RQWUROOHU�12�)$8/7�DQG�3RZHU�6XSSO\�)$8/7�UHOD\V���7KHUHIRUH��ZKHQ�D
&RQWUROOHU��6HUYRGULYH��RU�3RZHU�6XSSO\�DODUP�LV�GHWHFWHG��HLWKHU�WKH
&RQWUROOHU�12�)$8/7�RU�3RZHU�6XSSO\�)$8/7�UHOD\�GLVDEOHV�WKH�V\VWHP
PDLQ�FLUFXLW�SRZHU�

7KH�UHFRPPHQGHG�LQWHUORFN�DSSURDFKHV�IRU�ERWK�VLQJOH�DQG�PXOWLSOH�D[HV�DUH
GHWDLOHG�LQ�$SSHQGL[�$�

1RWH�WKH�IHDWXUHV�RI�WKH�UHFRPPHQGHG�LQWHUORFN�FLUFXLW�

�� 7KH�(�6WRS�VZLWFK��SRZHUHG�E\�����RU�����9$&��PXVW�FRQGXFW�FXUUHQW�IRU
WKH�6HUYRPRWRU�WR�SURYLGH�RXWSXW�WRUTXH���7KH�UHFRPPHQGHG�(�6WRS
VZLWFK�LV�D�PDLQWDLQHG�FRQWDFW�UHG�PXVKURRP�KHDG�SXVK�EXWWRQ��ZKLFK
PXVW�EH�PDQXDOO\�SXOOHG�RXW��UHVHW��DIWHU�LW�KDV�EHHQ�SUHVVHG�LQ
�DVVHUWHG��

�� 7KH�PRPHQWDU\�FRQWDFW�(�6WRS�5HVHW�SXVK�EXWWRQ�VZLWFK�PXVW�EH
DVVHUWHG�DIWHU�DOO�SRZHU�LV�DSSOLHG�DQG�WKH�(�6WRS�VZLWFK�LV�FORVHG���7KH
(�6WRS�5HVHW�VZLWFK�PXVW�EH�FORVHG�ORQJ�HQRXJK�IRU�WKH�&RQWUROOHU�12
)$8/7��1)��DQG�3RZHU�6XSSO\�)$8/7�UHOD\V�WR��SXOO�LQ���VR�WKDW�WKH
PDLQ�SRZHU�FRQWDFWRU�FRLO�FLUFXLW�LV�HQHUJL]HG�

�� ,I�WKH�(�6WRS�VZLWFK�LV�SUHVVHG��DVVHUWHG��WKH�PDLQ�FLUFXLW�SRZHU�LV
GLVFRQQHFWHG��DQG�WKH�&RQWUROOHU�WKHQ�GLVDEOHV�WKH�7�(1$%/(
�VLJQDO�
:KHQ�SRZHU�LV�DSSOLHG��LW�ZLOO�WDNH�XS�WR���VHFRQG��QRUPDOO\�����WR����
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PVHF��WR�LQLWLDOL]H�WKH�3RZHU�6XSSO\��DQG�IRU�WKH�)$8/7�&RQWDFW��WR�EH
FORVHG��DOORZLQJ�PDLQ�SRZHU�WR�EH�UHDSSOLHG�

�� ,I�DQ\�$ODUP�FRQGLWLRQ�RFFXUV�ZLWKLQ�WKH�6HUYRGULYH�WKH�'59�5'<
RXWSXW�LV�GLVDEOHG��DQG�WKH�PDLQ�FLUFXLW�SRZHU�LV�GLVFRQQHFWHG�E\�RSHQLQJ
RI�WKH�&RQWUROOHU�12�)$8/7�UHOD\���,Q�WKLV�FDVH��WKH�QLQH�/('V�RQ�WKH
IURQW�RI�WKH�6HUYRGULYH�ZLOO�LQGLFDWH�WKH�6HUYRGULYH�VWDWXV��DQG�WKH�W\SH
RI�SUREOHP�GHWHFWHG���7R�UHVHW�D�+LJK�%XV�9ROWDJH�$ODUP�WKH�PDLQ�%XV
LQSXW�SRZHU�PXVW�EH�GLVDEOHG�IRU�DW�OHDVW���PLQXWHV��RU�XQWLO�WKH�SRZHU
VWDJH�FDSDFLWRUV�DUH�IXOO\�GLVFKDUJHG���$OO�RWKHU�DODUP�FRQGLWLRQV�DUH
FOHDUHG�E\�DVVHUWLQJ�WKH�$/0�5(6(7
�LQSXW�

�� ,I�DQ\�$ODUP�FRQGLWLRQ�RFFXUV�ZLWKLQ�WKH�3RZHU�6XSSO\��WKH�PDLQ�FLUFXLW
SRZHU�LV�GLVFRQQHFWHG��E\�RSHQLQJ�RI�WKH�3RZHU�6XSSO\�)$8/7�UHOD\���,Q
WKLV�FDVH�WKH�WKUHH�RU�IRXU�/('V��GHSHQGLQJ�RQ�WKH�PRGHO�3RZHU�6XSSO\�
RQ�WKH�IURQW�RI�WKH�3RZHU�6XSSO\�ZLOO�LQGLFDWH�WKH�XQLW
V�VWDWXV��DQG�WKH
W\SH�RI�SUREOHP�GHWHFWHG���7R�UHVHW�3RZHU�6XSSO\�DODUP�FRQGLWLRQV�WKH
PDLQ�%XV�LQSXW�SRZHU�PXVW�EH�GLVDEOHG�IRU�DW�OHDVW���PLQXWHV��RU�XQWLO
WKH�SRZHU�VWDJH�FDSDFLWRUV�DUH�IXOO\�GLVFKDUJHG�

�� 1RW�RQO\�PXVW�DQ\�$ODUP�FRQGLWLRQ��LQFOXGLQJ�(�6WRS��EH�FOHDUHG�EHIRUH
PRWRU�SRZHU�FDQ�EH�UHVWRUHG��EXW�WKH�(�6WRS�5HVHW�SXVK�EXWWRQ�PXVW
WKHQ�EH�GHSUHVVHG�ORQJ�HQRXJK�IRU�DOO�WKH�UHOD\V�WR�SXOO�XS�DJDLQ�

4.2 Current Command Input

7KH�6HUYRGULYH�LV�FRQILJXUHG�IRU�WRUTXH�RU�FXUUHQW�FRPPDQG�LQSXW��7KLV
GHWHUPLQHV�WKH�RXWSXW�FXUUHQW�RI�WKH�6HUYRGULYH��DQG�WKHUHIRUH�WKH�RXWSXW
WRUTXH�RI�WKH�PRWRU���7KH�RXWSXW�WRUTXH�LV�SURSRUWLRQDO�WR�WKH����YROW�DQDORJ
LQSXW�VLJQDO��'59�&0'����7KH�SHDN�WRUTXH�RI�WKH�6HUYRPRWRU�LV�REWDLQHG
ZKHQ�'59�&0'�LV�DW�DSSUR[LPDWHO\���YROWV�

4.3 Overload Characteristics

7KH�RYHUORDG�SURWHFWLRQ�FLUFXLWU\�EXLOW�LQWR�WKH�6HUYRGULYH�SUHYHQWV�WKH�PRWRU
DQG�6HUYRGULYH�IURP�506�SRZHU�RYHUORDG���3HDN�FXUUHQWV�RI�XS�WR������RI
WKH�6HUYRGULYH
V�506�UDWLQJ�DUH�W\SLFDO�IRU�WKLV�HTXLSPHQW��ZLWK�D������RYHU
FXUUHQW�W\SLFDOO\�DOORZHG�IRU�WZR�VHFRQGV���

6KRXOG�DQ�RYHUORDG�FXUUHQW�JUHDWHU�WKDQ������RI�UDWHG�FXUUHQW�EH�GUDZQ�IRU
WRR�ORQJ��WKH�SURWHFWLYH�FLUFXLWU\�ZLOO�FDXVH�D�506�&XUUHQW�/LPLW�IDXOW�RQ�WKH
6HUYRGULYH���7KLV�IDXOW�FRQGLWLRQ�LV�LQGLFDWHG�E\�DVVHUWLRQ�RI�WKH�506�&XUUHQW
/LPLW�/('��RQO\�ZKLOH�6HUYRGULYH�LV�FRPPDQGLQJ�FXUUHQW�LQ�H[FHVV�RI�WKH
506�OLPLW���7KH�2YHU�7HPSHUDWXUH�/('�DQG�RXWSXW�VLJQDO�DUH�DOVR�DVVHUWHG
GXULQJ�D�506�&XUUHQW�/LPLW��DQG�FDQ�EH�UHVHW�E\�DVVHUWLQJ�WKH�$/0�5(6(7

VLJQDO�

4.4 Resolver Resolution and Accuracy

$Q�)�6HULHV�6HUYRGULYH�XVHV�UHVROYHU�VLJQDOV�IURP�LW
V�6HUYRPRWRU�WR�PHDVXUH
WKH�DEVROXWH�URWRU�VKDIW�SRVLWLRQ��ZLWKLQ�D�UHYROXWLRQ��IRU�FRPPXWDWLRQ
SXUSRVHV���7KH�FRPELQHG�DFFXUDF\�RI�WKH�UHVROYHU�DQG�5�WR�'�FLUFXLWU\�DUH
OLVWHG�LQ�WKH�IROORZLQJ�WDEOH�
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���%LW�5�'��$� ���%LW�5�'��%�

0D[��0RWRU�6SHHG �����530 �����530

5HVROXWLRQ ������OLQHV�UHY
�������FRXQWV�UHY

������OLQHV�UHY
������FRXQWV�UHY

$FFXUDF\ ����������DUF�PLQ� ����������DUF�PLQ�

���������GHJUHHV ���������GHJUHHV

��������FRXQWV ��������FRXQWV

5HSHDWDELOLW\ �����DUF�PLQ� �����DUF�PLQ�

������GHJUHHV ������GHJUHHV

����FRXQW ����FRXQW

7R�GHWHUPLQH�WKH�5�'�FRQYHUWHU�UHVROXWLRQ�RI�\RXU�6HUYRGULYH�UHIHU�WR�WKH
ILUVW�RSWLRQ�OHWWHU�FRGH�RI�WKH�6HUYRGULYH
V�SDUW�QXPEHU���)RU�H[DPSOH��$

6$&�)���$���KDV����ELW�5�'�FRQYHUWHU��D�6$&�)���%���KDV�D����ELW�5�'

FRQYHUWHU�

5HVROYHU�HUURUV�DUH�F\FOLFDO��PHDQLQJ�WKDW�VLPLODU�HUURUV�RFFXU�LQ�WKH�VDPH
URWRU�VKDIW�SRVLWLRQ�HYHU\�UHYROXWLRQ���7KHVH�HUURUV�DUH�QRW�FXPXODWLYH�
PHDQLQJ�WKDW�WKH�HUURUV�GR�QRW�DGG�XS�RYHU�PXOWLSOH�UHYROXWLRQV�

%HFDXVH�250(&�PRWLRQ�FRQWUROOHUV�GR�QRW�KDYH�D�UHVROYHU�LQWHUIDFH��WKH
PRWRU�UHVROYHU�LQIRUPDWLRQ�LV�FRQYHUWHG�LQWR�TXDGUDWXUH�SRVLWLRQ�VLJQDOV�IRU
XVH�E\�WKH�PRWLRQ�FRQWUROOHU���5HIHU�WR�WKH�4XDGUDWXUH�2XWSXW�6LJQDOV�VHFWLRQ
IRU�IXUWKHU�LQIRUPDWLRQ�UHJDUGLQJ�WKH�TXDGUDWXUH�SRVLWLRQ�VLJQDOV�

4.5 Quadrature Output Signals

4XDGUDWXUH�SRVLWLRQ�VLJQDOV�IRU��)RUZDUG��DQG��5HYHUVH��WUDYHO�DUH
LOOXVWUDWHG�LQ�WKH�IROORZLQJ�ILJXUH���7KHVH�VLJQDOV�DUH�GHULYHG�IURP�WKH�PRWRU
UHVROYHU�LQIRUPDWLRQ��

&KDQQHO�$�DQG�&KDQQHO�%�DUH�SKDVH�TXDGUDWXUH�RXWSXW�VLJQDOV��ZKLFK�DOORZ
WKH�6HUYRGULYH�DQG�DVVRFLDWHG�GLJLWDO�SRVLWLRQLQJ�HOHFWURQLFV�WR�GHWHUPLQH
ERWK�WUDYHO�GLVWDQFH�DQG�GLUHFWLRQ���3URJUDPPDEOH�PRWLRQ�FRQWUROOHUV��VXFK�DV
250(&
V��W\SLFDOO\�GHFRGH�HDFK�WUDQVLWLRQ�RI�ERWK�HQFRGHU�FKDQQHOV��\LHOGLQJ
D�UHVROXWLRQ�RI�IRXU�WLPHV�WKH�OLQHFRXQW�VSHFLILFDWLRQ�SHU�UHYROXWLRQ��H�J��$
SRVLWLRQ�HQFRGHU�ZLWK������OLQHFRXQW��ZKHQ�GHFRGHG�E\�DQ�250(&�&RQWUROOHU
\LHOGV�D�SRVLWLRQLQJ�UHVROXWLRQ�RI��������FWV�UHY��
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4.6 Regenerative Load Conditions

:KHQ� FRQGLWLRQV� H[LVW� VXFK� WKDW� WKH� GLUHFWLRQ� RI� SRZHU� IORZ� LV� IURP� WKH
PDFKLQH�LQWR�WKH�PRWRU��WKH�PRWRU�DFWV�DV�D�JHQHUDWRU���7KLV�FDQ�RFFXU�IRU�D
YDULHW\�RI�UHDVRQV�LQFOXGLQJ�

�� 'HFHOHUDWLQJ� WKH�PDFKLQH� IDVWHU� WKDQ� LW�ZRXOG�FRDVW�� �7KLV� LV�HVSHFLDOO\
FULWLFDO�DW�KLJK�VSHHGV�DQG�ZLWK�ODUJH�LQHUWLDV�

�� 8VLQJ�WKH�PRWRU�WR�ORZHU�D�ORDG�WKDW�LV�QRW�FRXQWHUEDODQFHG��DQG�

�� 8VLQJ�WKH�PRWRU�WR�FRQWURO�DQ�XQZLQG�VWDQG�IRU�UROOV�RI�PDWHULDO��ZKHUH
WKH� WHQVLRQ� LQ� WKH� ZHE� FDXVHV� WKH� PRWRU� WR� KDYH� WR� KROG� EDFN� ZKLOH
PRYLQJ�IRUZDUG�

,I�\RXU�DSSOLFDWLRQ�KDV�D�UHJHQHUDWLYH�ORDG�D�VKXQW�UHJXODWRU�DQG
UHJHQHUDWLYH�GLVFKDUJH�UHVLVWRU�DUH�UHTXLUHG���)RU�DVVLVWDQFH�GHWHUPLQLQJ�LI
\RXU�DSSOLFDWLRQ�KDV�UHJHQHUDWLYH�ORDG�FRPSRQHQW�FRQWDFW�\RX�250(&�6DOHV
DQG�$SSOLFDWLRQV�(QJLQHHU�

4.6.1 Shunt Regulator

7KH�6HUYRGULYH�XVHV�3:0�VLQH�ZDYH�WHFKQRORJ\�WR�GHOLYHU�SRZHU�WR�WKH
PRWRU���7KH�VZLWFKLQJ�RI�WKH�3:0�DPSOLILHU��LQ�FRQMXQFWLRQ�ZLWK�WKH
LQGXFWDQFHV�DQG�FDSDFLWDQFHV�LQ�WKH�PRWRU�DQG�WKH�RXWSXW�FLUFXLWU\�FDQ�FDXVH
WKH�3RZHU�6XSSO\�WR�JDLQ�YROWDJH�DV�HQHUJ\�LV�JHQHUDWHG�DQG�UHWXUQHG�WR�WKH
GULYH�IURP�WKH�PDFKLQH���7KH�3RZHU�6XSSO\�KDV�QR�PHFKDQLVP�IRU�UHWXUQLQJ
HQHUJ\�WR�WKH�SRZHU�OLQH�LQ�WKHVH�FDVHV�ZKHUH�WKH�PRWRU�DFWV�DV�D�JHQHUDWRU�
EXW�LW�GRHV�KDYH�D�VKXQW�UHJXODWRU�IRU�GLVVLSDWLQJ�WKLV�H[FHVVLYH�HQHUJ\
EXLOG�XS�

7KH�VKXQW�UHJXODWRU�FRQVLVWV�RI�D�YROWDJH�FRPSDUDWRU��D�VZLWFKLQJ�WUDQVLVWRU
DQG�D�VKXQW�UHVLVWRU���:KHQ�WKH�YROWDJH�FRPSDUDWRU�GHWHFWV�H[FHVV�SRZHU
VXSSO\�YROWDJH��DW�DSSUR[LPDWHO\�����9'&��LW�WXUQV�RQ�WKH�WUDQVLVWRU�
GLVVLSDWLQJ�H[FHVV�HQHUJ\�IURP�WKH�3RZHU�6XSSO\�FDSDFLWRU�WR�WKH�VKXQW
UHVLVWRU���7KH�DPRXQW�RI�HQHUJ\�WKDW�LW�FDQ�GLVVLSDWH�LV�GHSHQGHQW�RQ�WKH
FXUUHQW�FDSDELOLW\�RI�WKH�VZLWFKLQJ�WUDQVLVWRU�DQG�WKH�ZDWWDJH�VSHFLILFDWLRQ�RI
WKH�UHJHQ�UHVLVWRU�

)RU�DVVLVWDQFH�GHWHUPLQLQJ�\RXU�DSSOLFDWLRQ
V�UHJHQHUDWLYH�GLVFKDUJH�ORDG
FRQWDFW�\RXU�250(&�6DOHV�DQG�$SSOLFDWLRQV�(QJLQHHU�

)�6HULHV�,	2�0DQXDO 2SHUDWLRQ
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Capacitor

Bus
Voltage

Comparator

Regen
Resistor

Bus
Power
Supply

+

-

Shunt Regulator Circuitry & Specificaitons

Power
Transistor

Fuse or Overload
Protection

3RZHU
6XSSO\

,QWHUQDO�5HJHQ�5HVLVWRU 3RZHU�7UDQVLVWRU

3HDN
3RZHU

�

�N:�

5HVLVWDQFH
�RKPV�

3RZHU
�ZDWWV�

&RQWLQXRXV�
&XUUHQW
�DPSV�

3HDN
&XUUHQW

�

�DPSV�

3$&�)�� ���� �� �� �� ���

3$&�)�� ���� �� �� �� ���

3$&�)��5 ([WHUQDO�2QO\
�

�� �� ���

3$&�)��5 ([WHUQDO�2QO\
�

�� ��� ���

3$&�)��5 ([WHUQDO�2QO\
�

�� ��� ���
�

3HDN�FXUUHQW�DQG�SRZHU�DYDLODEOH�IRU�����PVHF�PD[�

�
1R�LQWHUQDO�VKXQW�UHJXODWLRQ�UHVLVWRU�SURYLGHG�IRU�WKLV�PRGHO�3RZHU�6XSSO\�

7KH� IROORZLQJ� WDEOH� LQGLFDWHV� ZKLFK� UHJHQ� UHVLVWRUV� FDQ� EH� XVHG�ZLWK� HDFK
3RZHU�6XSSO\�HTXLSSHG�ZLWK�WKH�H[WHUQDO�UHJHQ�UHVLVWRU�RSWLRQ�

5HJHQ�5HVLVWRU 6$&�)55������ 6$&�)55������ 6$&�)55����� 6$&�)55������

5HVLVWDQFH��RKPV� ��� ��� ��� ���

3$&�)��5 [

3$&�)��5 [ [

3$&�)��5 [ [ [

4.6.2 Shunt Regulator Overload Protection

,QWHUQDO�VKXQW�UHJXODWRU�RYHUORDG�SURWHFWLRQ�LV�SURYLGHG�IRU�WKH�3$&�)���DQG
3$&�)���5��3RZHU�6XSSOLHV��H[WHUQDO�SURWHFWLRQ�LV�SURYLGHG�IRU�WKH
3$&�)��5�DQG�3$&�)��5�3RZHU�6XSSOLHV���([WHUQDO�VKXQW�UHJXODWRU
RYHUORDG�SURWHFWLRQ�VKRXOG�EH�ZLUHG�VXFK�WKDW�DQ�RYHUORDG�LQWHUUXSWV�WKH
PDLQ�FLUFXLW�SRZHU���5HIHU�WR�$SSHQGL[�$�IRU�IXUWKHU�LQIRUPDWLRQ�UHJDUGLQJ
VKXQW�UHJXODWRU�RYHUORDG�FLUFXLW�ZLULQJ�

,I�UHJHQHUDWLRQ�LV�H[FHVVLYH�IRU�D�3$&�)���RU�3$&�)���5��D�+LJK�%XV�9ROWDJH
IDXOW�PD\�RFFXU��DQG�RU�WKH�5HJHQ�)XVH�LQ�WKH�3RZHU�6XSSO\�PLJKW�EORZ���,I
WKH�5HJHQ�)XVH�LV�EORZQ��WKH�5HJHQ�)XVH�/('�RQ�WKH�3RZHU�6XSSO\�ZLOO�EH

)�6HULHV�,	2�0DQXDO 2SHUDWLRQ
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LOOXPLQDWHG��DQG�WKH�IXVH�ZLOO�KDYH�WR�EH�UHSODFHG���5HIHU�WR�WKH�6SHFLILFDWLRQV
VHFWLRQ�IRU�UHSODFHPHQW�UHJHQ�UHVLVWRU�IXVH�LQIRUPDWLRQ���7R�UHVHW�WKH�3RZHU
6XSSO\�DIWHU�D�+LJK�%XV�9ROWDJH�IDXOW�PDLQ�SRZHU�WR�WKH�XQLW�PXVW�EH
GLVDEOHG�XQWLO�WKH�PDLQ�'&�%XV�SRZHU�FDSDFLWRUV�KDYH�GLVFKDUJHG�

,I�WKH�UHJHQHUDWLRQ�LV�H[FHVVLYH�IRU�D�3$&�)��5�RU�3$&�)��5�DQ�2YHU
7HPSHUDWXUH�IDXOW�PD\�RFFXU��DQG�RU�WKH�H[WHUQDO�UHJHQ�UHVLVWRU�WKHUPDO
RYHUORDG�UHOD\�FRQWDFWV�PLJKW�RSHQ���,I�WKH�WKHUPDO�RYHUORDG�UHOD\�FRQWDFWV
RSHQ�WKH�UHOD\�PD\�EH�UHVHW�E\�SUHVVLQJ�WKH�URG�ORFDWHG�LQ�WKH�WRS�RI�WKH�XQLW�
7R�UHVHW�WKH�3RZHU�6XSSO\�DIWHU�DQ�2YHU�7HPSHUDWXUH�IDXOW�PDLQ�SRZHU�WR
WKH�XQLW�PXVW�EH�GLVDEOHG�XQWLO�WKH�PDLQ�'&�%XV�SRZHU�FDSDFLWRUV�KDYH
GLVFKDUJHG�

,I�D�VKXQW�RYHUORDG�RFFXUV��WKH�IROORZLQJ�DFWLRQV�PD\�UHVROYH�WKH�SUREOHP�

� 5HGXFH�WKH�FRPPDQGHG�FXUUHQW�OLPLW�IRU�WKH�&RQWUROOHU�

� 6ORZ�GRZQ�WKH�GHFHOHUDWLRQ�FXUYH��

� 'HFUHDVH�WKH�PD[LPXP�PRWRU�VSHHG�

� &KDQJH�WKH�PRWRU�WR�ORDG�UHYROXWLRQV�UDWLR��

)�6HULHV�,	2�0DQXDO 2SHUDWLRQ
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Chapter 5
Getting Started

5 Getting Started 

5.1 Test Run

%HIRUH�GRLQJ�D�WHVW�UXQ��FKHFN�WKH�IROORZLQJ�SRLQWV�OLVWHG�LQ�WKLV�VHFWLRQ�
&RUUHFW�DQ\�SUREOHPV�EHIRUH�SURFHHGLQJ�

5.1.1 Servomotor Check 

%HIRUH�WHVW�UXQ��FKHFN�WKH�IROORZLQJ���

� 0RWRU�PRXQWLQJ�DQG�JURXQGLQJ�DUH�FRUUHFW�

� %ROWV�DQG�QXWV�DUH�WLJKW�

� )RU� PRWRUV� ZLWK� RLO� VHDOV� �,3����� WKH� VHDOV� DUH� QRW� GDPDJHG� DQG� DUH
SURSHUO\�OXEULFDWHG�

� 0RWRU�DQG�5HVROYHU�&DEOHV�DUH�SURSHUO\�DWWDFKHG�

5.1.2 Power Supply and Servodrive Check

� 7KH�3RZHU�6XSSO\�PDLQ�SRZHU�YROWDJH�VKRXOG�EH�����9$&��:,7+�$1

$%62/87(�0,1,080�2)�����9$&�$1'�$%62/87(�0$;,080

2)�����9$&���&+(&.�32:(5�%()25(�$33/<,1*�,7�72�7+(

32:(5�6833/<����

� 7KH�3RZHU�6XSSO\�FRQWURO�DQG�IDQ�SRZHU�YROWDJH�VKRXOG�EH�����9$&�

:,7+�$1�$%62/87(�0,1,080�2)����9$&�$1'�$%62/87(

0$;,080�2)�����9$&���&+(&.�32:(5�%()25(�$33/<,1*�,7

72�7+(�32:(5�6833/<����

� &RQQHFWLRQV�DUH�ILUPO\�VHDWHG�

� 0DLQ�'&�%XV�SRZHU��%86��%86���FRQQHFWLRQV�DUH�FRUUHFW�

)�6HULHV�,	2�0DQXDO *HWWLQJ�6WDUWHG
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� )XVH�FRQQHFWLRQ�DQG�JURXQGLQJ�DUH�FRUUHFW�

� 0RWRU�FDEOH�OXJ�WHUPLQDWLRQ
V�DUH�WLJKW�

� 0RWRU�ZLULQJ�LV�FRUUHFW�

� 7KH�PDLQ�SRZHU�LQWHUORFN�FLUFXLW�GLVDEOHV�PDLQ�SRZHU�XQGHU�D�3RZHU
6XSSO\�RU�6HUYRGULYH�DODUP�FRQGLWLRQ�

5.1.3 Preparation for Test Run

'XULQJ�WHVW�UXQ��WKH�GULYHQ�PDFKLQH�VKRXOG�QRW�EH�DWWDFKHG�WR�WKH
6HUYRPRWRU���,I�LW�LV�QHFHVVDU\�WR�VWDUW�ZLWK�WKH�GULYHQ�PDFKLQH�FRQQHFWHG�WR
WKH�PRWRU��SURFHHG�ZLWK�JUHDW�FDUH�

� $IWHU�FKHFNLQJ�LWHPV�DERYH��WXUQ�RQ�WKH�SRZHU�

� (QDEOH�WKH�PDLQ�SRZHU�FLUFXLW�DQG�PHDVXUH�PDLQ�'&�%XV�YROWDJH�

� :KHQ� WKH� ,QWHUORFN� ,QSXW� 6LJQDOV� DUH� FRUUHFW�� WKH� SRZHU� FLUFXLW� LQ� WKH
6HUYRGULYH�ZLOO�RSHUDWH�DQG�WKH�PRWRU�LV�UHDG\�WR�UXQ�

� 7KH� $ODUP� 6WDWXV� ,QGLFDWRU� /('V�� GHVFULEHG� LQ� WKH� 0DLQWHQDQFH� 	
7URXEOHVKRRWLQJ�6HFWLRQ�SURYLGHV�VHYHUDO�VWDWXV�LQGLFDWLRQV�

)�6HULHV�,	2�0DQXDO *HWWLQJ�6WDUWHG
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6 Specifications

3RZHU�6XSSOLHV�FRYHUHG�E\�WKLV�PDQXDO�

3$&�)�� 3$&�)��5

3$&�)�� 3$&�)��5

3$&�)��5

6HUYRGULYHV�FRYHUHG�E\�WKLV�PDQXDO�

6$&�)�� 6$&�)��

6$&�)�� 6$&�)��

6$&�)�� 6$&�)��

6$&�)��

6.1 F-Series Motors Overview

0D[LPXP�6SHHG� �����530

&RQWLQXRXV�VWDOO�WRUTXH
V� ��WR�����OE�LQ
������WR�����1�P�

3HDN�7RUTXH
V� ���WR������OE�LQ
������WR�����1�P�

3HDN�$FFHOHUDWLRQ� XS�WR��������UDG�VHF
�

5DWHG�3RZHU� ������WR������+3

3RVLWLRQ�(QFRGHU�5HVROXWLRQ� ������FWV�UHY��������OLQHV�UHY��XS�WR������530
������FWV�UHY�������OLQHV�UHY��XS�WR������530

7KHUPRVWDW�6HW�3RLQW� &RQWDFW�RSHQV�ZKHQ�WKH�ZLQGLQJ�WHPSHUDWXUH�LV����
R
&

�����
R
&��RU�KLJKHU��DQG�DXWRPDWLFDOO\�FORVH�ZKHQ�WKH

WHPSHUDWXUH�LV�WKHQ�UHGXFHG�EHORZ����
R
&������

R
&��

7KHUPRVWDW�&RQWDFW�5DWLQJ� ����9$&����DPSV�

)�6HULHV�,	2�0DQXDO� 6SHFLILFDWLRQV
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6.2 General Power Supply Specifications

(QYLURQPHQWDO�6SHFLILFDWLRQV

2SHUDWLQJ�7HPSHUDWXUH� ��WR����
R
&
�

6WRUDJH�7HPSHUDWXUH� ����WR����
R
&

2SHUDWLQJ�DQG�6WRUDJH�+XPLGLW\� ����WR������QRQ�FRQGHQVLQJ

0HFKDQLFDO�6SHFLILFDWLRQV

0RXQWLQJ�0HWKRG� 9HUWLFDOO\�RULHQWHG�SDQHO
PRXQWLQJ��IRXU��������0��
VFUHZV���3URYLGH�D�QRPLQDO
FOHDUDQFH�RI��������PP��������
���PP�PLQ���RQ�HLWKHU�VLGH�DQG
DW�OHDVW�����LQFKHV�����PP�
DERYH�DQG�EHORZ�HDFK�XQLW�

(OHFWULFDO�6SHFLILFDWLRQV

,QFRPLQJ�0DLQ�3RZHU�/LQH�9ROWDJH�
�7KUHH�3KDVH��������+]�

����9$&

0LQLPXP�,QFRPLQJ�0DLQ�3RZHU�/LQH
9ROWDJH�

����9$&

$EVROXWH�0D[LPXP�,QFRPLQJ�0DLQ�3RZHU
/LQH�9ROWDJH�

����9$&

,QFRPLQJ�&RQWURO�3RZHU�/LQH�9ROWDJH�
�6LQJOH�3KDVH��������+]�

����9$&

0LQLPXP�,QFRPLQJ�&RQWURO�3RZHU�/LQH
9ROWDJH�

���9$&

$EVROXWH�0D[LPXP�,QFRPLQJ�&RQWURO�3RZHU
/LQH�9ROWDJH�

����9$&

5DWHG�0DLQ�'&�%XV�9ROWDJH� ����9'&

6KXQW�5HJXODWRU�$FWLYDWLRQ�0DLQ�'&�%XV
9ROWDJH�

����9'&

+LJK�%XV�9ROWDJH�)DXOW�0DLQ�'&�%XV�9ROWDJH� ����9'&

8QUHJXODWHG�&RQWURO�'&�%XV�9ROWDJHV� ����������������

�������9'&�3RZHU�6XSSO\ ��������WR�������9'&

�����9'&�3RZHU�6XSSO\ ������WR����9'&

)DXOW�&RQWDFW�5DWLQJ� ����9$&����$
�

2SHUDWLRQ�XS�WR���
R
&�LV�SRVVLEOH��UHIHU�WR�WKH�3RZHU�6XSSO\�2XWSXW�6SHFLILFDWLRQV�VHFWLRQ�RI�WKLV�FKDSWH

IRU�IXUWKHU�LQIRUPDWLRQ�

)�6HULHV�,	2�0DQXDO� 6SHFLILFDWLRQV
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6.3 General Servodrive Specifications

(QYLURQPHQWDO�6SHFLILFDWLRQV

2SHUDWLQJ�7HPSHUDWXUH� ��WR����
R
&
�

6WRUDJH�7HPSHUDWXUH� ����WR����
R
&

2SHUDWLQJ�DQG�6WRUDJH�+XPLGLW\� ����WR������QRQ�FRQGHQVLQJ

0HFKDQLFDO�6SHFLILFDWLRQV

0RXQWLQJ�0HWKRG� 9HUWLFDOO\�RULHQWHG�SDQHO
PRXQWLQJ��IRXU��������0��
VFUHZV���3URYLGH�D�QRPLQDO
FOHDUDQFH�RI��������PP��������
���PP�PLQ���RQ�HLWKHU�VLGH
DQG�DW�OHDVW�����LQFKHV����
PP��DERYH�DQG�EHORZ�HDFK
XQLW�

(OHFWULFDO�6SHFLILFDWLRQV

5DWHG�0DLQ�'&�%XV�9ROWDJH� ����9'&

0LQLPXP�0DLQ�'&�%XV�9ROWDJH� ����9'&

$EVROXWH�0D[LPXP�0DLQ�'&�%XV�9ROWDJH� ����9'&

8QUHJXODWHG�&RQWURO�'&�%XV�9ROWDJHV� ����������������

�������9'&�3RZHU�6XSSO\ ��������WR�������9'&

�����9'&�3RZHU�6XSSO\ �����������9'&

)DQ�3RZHU�
�UHTXLUHG�IRU�6$&�)����)����)���	�)���

�������9$&��DW�����$�

+LJK�0DLQ�'&�%XV�9ROWDJH�)DXOW�%XV�9ROWDJH� ����9'&

/RZ�0DLQ�'&�%XV�9ROWDJH�)DXOW�%XV�9ROWDJH� ����9'&

5HVROYHU�6LJQDO�9ROWDJH� ���YROWV�SHDN�WR�SHDN������YROWV
506�

5HVROYHU�6LJQDO�)UHTXHQF\� ����N+]����������+]�

,QSXW�,QWHUORFN�&LUFXLWU\�

,QSXW�9ROWDJH�5HTXLUHPHQWV� ,QWHUQDO���.�2KP�SXOO�XS
UHVLVWRU�WR�����9'&

,QSXW�&XUUHQW��DW�HDFK�LQSXW�� ��PD�W\SLFDO

2XWSXW�,QWHUORFN�&LUFXLWU\�

0D[LPXP�$SSOLHG�9ROWDJH� ����9'&

0D[LPXP�&XUUHQW�6LQN�&DSDELOLW\� ����PD
�

2SHUDWLRQ�XS�WR���
R
&�LV�SRVVLEOH��UHIHU�WR�WKH�6HUYRGULYH�2XWSXW�6SHFLILFDWLRQV�VHFWLRQ�RI�WKLV�FKDSWHU

IRU�IXUWKHU�LQIRUPDWLRQ�

)�6HULHV�,	2�0DQXDO� 6SHFLILFDWLRQV
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6.4 Power Supply Output (BUS+ BUS-) Specifications

3RZHU�6XSSO\

����+]����
R
&�

5DWHG

2XWSXW�3RZHU

�N:�

&RQWLQXRXV

&XUUHQW

�$�

3HDN�&XUUHQW

����VHF

�$�

3HDN�&XUUHQW

���PVHF

�$�

3$&�)�� ��� �� �� ��

3$&�)���5� ��� ���
�

�� ��

3$&�)��5 ���� �� �� ���

3$&�)��5 ���� ��� ��� ���

8VH� WKH� IROORZLQJ� WDEOH� WR� GHWHUPLQH� FRQWLQXRXV� FXUUHQW� IRU� RSHUDWLRQ� LQ
DPELHQW�WHPSHUDWXUHV�DERYH���

R
&��DQG�RU����+]�

3RZHU�6XSSO\ &RQW��&XUUHQW

���+]����
R
&

�$�

&RQW��&XUUHQW

���+]����
R
&

�$�

&RQW��&XUUHQW

���+]����
R
&

�$�

3$&�)�� ���� ��� ���

3$&�)���5� ���� ���� ����

3$&�)��5 ���� ���� ����

3$&�)��5 ���� ���� ����

6.5 Servodrive Output (Ma Mb Mc) Specifications

6HUYRGULYH

����+]����
R
&�

5DWHG�2XWSXW

3RZHU

�.9$�

&RQWLQXRXV

&XUUHQW

�$PSV�506�

3HDN�&XUUHQW

����VHF

�$PSV�506�

6$&�)�� ��� ��� ���

6$&�)�� ��� ��� ����

6$&�)�� ��� ���� ����

6$&�)�� ��� ���� ����

6$&�)�� ���� ���� ����

6$&�)�� ���� ����� ����

6$&�)�� ���� ����� �����
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8VH� WKH� IROORZLQJ� WDEOH� WR� GHWHUPLQH� FRQWLQXRXV� FXUUHQW� IRU� RSHUDWLRQ� LQ
DPELHQW�WHPSHUDWXUHV�DERYH���

R
&��DQG�RU����+]�

6HUYRGULYH &RQW��&XUUHQW

���+]����
R
&

�$PSV�506�

&RQW��&XUUHQW

���+]����
R
&

�$PSV�506�

&RQW��&XUUHQW

���+]����
R
&

�$PSV�506�

6$&�)�� ���
�

��� ����
�

6$&�)�� ����
�

��� ����
�

6$&�)�� ����
�

���� ����
�

6$&�)�� �����
�

���� �����
�

6$&�)�� �����
�

�����
�

����
�

6$&�)�� �����
�

�����
�

�����
�

6$&�)�� �����
�

�����
�

�����
�

�
'HUDWH�FRQWLQXRXV�PRWRU�WRUTXH�����

�
'HUDWH�FRQWLQXRXV�PRWRU�WRUTXH�����

6.6 Power Supply Fuses

5HIHU� WR� WKH� 0DLQWHQDQFH� 	� 7URXEOHVKRRWLQJ� VHFWLRQ� IRU� LQVWUXFWLRQV� IRU
UHSODFLQJ�3RZHU�6XSSO\�IXVHV�

5HJHQ�5HVLVWRU 3$&�)�� 3$&�)�� 3$&�)��5 3$&�)��5 3$&�)��5

&XUUHQW�5DWLQJ��DPSV� � � �� 2YHUORDG�SURWHFWLRQ�LV�D
UHOD\�VXSSOLHG�ZLWK�WKH
UHJHQ�UHVLVWRU�

0IU��3DUW�1XPEHU
�

./.�� ./.�� ./.���

/RFDWRU ��� ��� ���

������9'&�&RQWURO�3RZHU

&XUUHQW�5DWLQJ��DPSV� ��� ��� ��� � �

0IU��3DUW�1XPEHU
�

������� ������� ������� ������ ������

/RFDWRUV�������� �������� �������� �������� ������� �������

����9'&�&RQWURO�3RZHU

&XUUHQW�5DWLQJ��DPSV� � � � � �

0IU��3DUW�1XPEHU
�

������ ������ ������ ������ ������

/RFDWRU ��� ��� ��� �� ��

6RIW�6WDUW

&XUUHQW�5DWLQJ��DPSV� Q�D� Q�D� Q�D� �� ��

0IU���3DUW�1XPEHU
�

Q�D� Q�D� Q�D� ������ ������

/RFDWRU Q�D� Q�D� Q�D�
�

0DQXIDFWXUHUV�SDUW�QXPEHUV�IRU�/LWWHOIXVH�

)�6HULHV�,	2�0DQXDO� 6SHFLILFDWLRQV

VDF�I��I SDJH���



6.7 Power Supply Connectors

3RZHU�VXSSO\�FRQQHFWRUV�&��DQG�&��DUH�PDQXIDFWXUHG�E\�0ROH[��ZLWK�WKH
0ROH[�DQG�250(&�SDUW�QXPEHUV�LQGLFDWHG�LQ�WKH�IROORZLQJ�WDEOH���0ROH[
FULPSLQJ�WRRO�������������DQG�SLQV�������������250(&�3�1�&21�����DUH
XVHG�IRU�DVVHPEO\�

/RFDWRU 'HVFULSWLRQ ��3LQV 5HFHSWDFOH
�

3OXJ
�

250(&�3�1

&� &RQWURO�3RZHU�$&�,QSXW�	
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6.8 Servodrive Connectors
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6.9 Servomotor Connectors
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6.10 MAC-F Series Servomotors Specifications
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Chapter 7
Maintenance and Troubleshooting

7 Maintenance and Troubleshooting

7.1 Power Supply Status Indications

7KH�3RZHU�6XSSO\�VWDWXV�LQGLFDWRUV�DUH�D�VHULHV�RI�/('V��GHSHQGLQJ�RQ�WKH
PRGHO��ZKLFK�SURYLGH�DQ�LQGLFDWLRQ�RI�WKH�XQLW
V�VWDWXV���,I�DQ\�RI�WKH
RQ�ERDUG�GLDJQRVWLF�IXQFWLRQV�DUH�DFWLYDWHG��WKH�'&�%XV�LV�GLVDEOHG��WKH
)$8/7�UHOD\�LV�RSHQHG��DQG�WKH�DSSURSULDWH�VWDWXV�LQGLFDWRU�/('�LV�OLW���7KH
FRQWURO�SRZHU�VKRXOG�EH�PDLQWDLQHG�LQ�FDVH�RI�D�3RZHU�6XSSO\�IDXOW��VR�WKDW
WKH�VWDWXV�LQGLFDWRU�/('V�FDQ�LQGLFDWH�WKH�XQLW
V�VWDWXV��XQWLO�WKH�FDXVH�RI�WKH
IDXOW�LV�GHWHUPLQHG�

&KHFN�WKH�FDXVH��FRUUHFW�WKH�SUREOHP��DQG�UHVWDUW�RSHUDWLRQ���%HIRUH

FKHFNLQJ�WKH�FDXVH��WXUQ�RII�WKH�FRQWURO�DQG�PDLQ�SRZHU�FLUFXLWV�DQG

ZDLW�IRU�WKH�6HUYRGULYH�SRZHU�VWDJH�FDSDFLWRUV�WR�GLVFKDUJH�IXOO\�WR

DYRLG�SRVVLEOH�HOHFWULFDO�VKRFN��

3RZHU�6XSSO\�IDXOWV�DUH�UHVHW�E\�GLVDEOLQJ�ERWK�WKH�PDLQ�DQG�FRQWURO�SRZHU�
DQG�ZDLWLQJ�IRU�WKH�SRZHU�VWDJH�FDSDFLWRUV�WR�IXOO\�GLVFKDUJH�EHIRUH
UHDSSO\LQJ�SRZHU�

1RWHV� ,I�WKH�IDXOW�LV�GXH�WR�H[FHVVLYH�UHJHQ�UHVLVWRU�RU�3RZHU�6XSSO\�WHPSHUDWXUH�

WKH�)$8/7�UHOD\�ZLOO�QRW�UHVHW�XQWLO�WKH�3RZHU�6XSSO\�KDV�FRROHG�GRZQ���,I
WKH�3RZHU�6XSSO\�LV�FRQQHFWHG�WR�DQ�H[WHUQDO�UHJHQ�UHVLVWRU��DQG�DQ�H[FHVVLYH
UHJHQ�UHVLVWRU�IDXOW�RFFXUV��WKH�UHJHQ�UHVLVWRU�WKHUPDO�RYHUORDG�UHOD\�PXVW�EH
UHVHW���

7KH�UHJHQ�UHVLVWRU�RYHUORDG�UHOD\�PD\�EH�UHVHW�ZDLWLQJ�IRU�WKH�UHJHQ�UHVLVWRU
WR�FRRO�GRZQ�DQG�SUHVVLQJ�WKH�UHVHW�KDQGOH�RQ�WKH�WRS�RI�WKH�UHOD\���5HIHU�WR
$SSHQGL[�$�IRU�DQ�RYHUORDG�UHOD\�GLDJUDP�

)�6HULHV�,	2�0DQXDO� 0DLQWHQDQFH�DQG�7URXEOHVKRRWLQJ

VDF�I��I SDJH���



DC Bus

Regen Active

High Bus Voltage

Regen Fuse

Bus Power
Regen Active

Over Temperature

PAC-F12 & PAC-F20(R) PAC-F50R & PAC-F75R

(green)

(yellow)

(red)

(red)

(green)

(yellow)

(red)

)LJXUH����3RZHU�6XSSO\�6WDWXV�/('V

7.1.1 3$&�)���DQG�3$&�)���5��6WDWXV�,QGLFDWRUV�DQG�'HVFULSWLRQV�

6WDWXV�,QGLFDWRU /('�&RORU 'HVFULSWLRQ

'&�%XV *UHHQ ,OOXPLQDWHG�WR�LQGLFDWH�WKDW�PDLQ�'&�%XV�SRZHU�LV�RQ���7KLV�LV

QRW�D�IDXOW�FRQGLWLRQ�

5HJHQ�$FWLYH <HOORZ ,OOXPLQDWHG�WR�LQGLFDWH�WKDW�WKH�3RZHU�6XSSO\�VKXQW�UHJXODWRU

FLUFXLW�LV�DFWLYH���7KLV�LV�QRW�D�IDXOW�FRQGLWLRQ�

+LJK�%XV�9ROWDJH 5HG ,OOXPLQDWHG�WR�LQGLFDWH�D�3RZHU�6XSSO\�+LJK�%XV�9ROWDJH�IDXOW�
�DSSUR[������9'&��

5HJHQ�)XVH 5HG ,OOXPLQDWHG�WR�LQGLFDWH�WKDW�WKH�VKXQW�UHJXODWRU�UHJHQ�UHVLVWRU
IXVH�LV�EORZQ���5HIHU�WR�WKH�3RZHU�6XSSO\�)XVHV�VHFWLRQ�RI�WKH
6SHFLILFDWLRQV�FKDSWHU�IRU�UHSODFHPHQW�IXVH�LQIRUPDWLRQ�

7.1.2 PAC-F50R and PAC-F75R Status Indicators and Descriptions 

6WDWXV�,QGLFDWRU /('�&RORU 'HVFULSWLRQ

'&�%XV *UHHQ ,OOXPLQDWHG�WR�LQGLFDWH�WKDW�PDLQ�'&�%XV�SRZHU�LV�RQ���7KLV�LV

QRW�D�IDXOW�FRQGLWLRQ�

5HJHQ�$FWLYH <HOORZ ,OOXPLQDWHG�WR�LQGLFDWH�WKDW�WKH�3RZHU�6XSSO\�VKXQW�UHJXODWRU

FLUFXLW�LV�DFWLYH���7KLV�LV�QRW�D�IDXOW�FRQGLWLRQ�

2YHU�7HPSHUDWXUH 5HG ,OOXPLQDWHG�WR�LQGLFDWH�H[FHVVLYH�3RZHU�6XSSO\�KHDWVLQN�RU
DPELHQW�WHPSHUDWXUH�IDXOW�

7.2 Power Supply Fuse Replacement

127(� %HIRUH�DWWHPSWLQJ�WR�UHSODFH�3RZHU�6XSSO\�IXVHV��WXUQ�RII�WKH�FRQWURO

DQG�PDLQ�SRZHU�FLUFXLWV�DQG�ZDLW�IRU�WKH�6HUYRGULYH�SRZHU�VWDJH

FDSDFLWRUV�WR�GLVFKDUJH�IXOO\�WR�DYRLG�SRVVLEOH�HOHFWULF�VKRFN�

)XVH�SURWHFWLRQ�LV�SURYLGHG�IRU�WKH�������9'&�DQG�����9'&�FRQWURO�SRZHU�
DQG�VRIW�VWDUW��IRU�3$&�)��5�DQG�)��5�RQO\��FLUFXLWU\�RQ�DOO�)�6HULHV�3RZHU
6XSSOLHV���5HJHQ�UHVLVWRU�IXVH�SURWHFWLRQ�LV�SURYLGHG�IRU�WKH�3$&�)���DQG
3$&�)���5��3RZHU�6XSSOLHV���5HIHU�WR�WKH�3RZHU�6XSSO\�)XVHV�VHFWLRQ�RI�WKH

)�6HULHV�,	2�0DQXDO� 0DLQWHQDQFH�DQG�7URXEOHVKRRWLQJ
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6SHFLILFDWLRQV�FKDSWHU�IRU�IXVH�SDUW�QXPEHU��FXUUHQW�UDWLQJ��DQG�ORFDWRU
LQIRUPDWLRQ���5HIHU�WR�$SSHQGL[�$�3RZHU�6XSSO\�)XVH�/RFDWLRQ�GUDZLQJ�IRU
IXVH�ORFDWLRQV�

$OO�3RZHU�6XSSO\�IXVHV�DUH�ORFDWHG�LQVLGH�WKH�3RZHU�6XSSO\��WKHUHIRUH�WKH
RXWVLGH�FRYHU�PXVW�EH�UHPRYHG�WR�UHSODFH�WKHP���,Q�WKH�FDVH�RI�WKH�3$&�)��5
DQG�)��5�WKHUH�DUH�VHYHUDO�KHDGHU�FRQQHFWRUV�WKDW�PXVW�EH�GLVFRQQHFWHG�WR
UHPRYH�WKH�XQLW�FRYHU��DQG�WKHUH�DUH�IXVHV�RQ�ERWK�FLUFXLW�ERDUGV���%H�VXUH�WR
QRWH�ZKLFK�FRQQHFWRU�LV�IRU�ZKLFK�KHDGHU��VHYHUDO�RI�WKH�FRQQHFWRUV�VLPLODU�LQ
DSSHDUDQFH�

7.3 Servodrive Status Indications

7KH�6HUYRGULYH�VWDWXV�LQGLFDWRUV�DUH�D�VHULHV�RI���/('V�ZKLFK�SURYLGH�DQ
LQGLFDWLRQ�RI�WKH�6HUYRGULYH�DQG�6HUYRPRWRU�VWDWXV���,I�DQ\�RI�WKH�RQ�ERDUG
GLDJQRVWLF�IXQFWLRQV�DUH�DFWLYDWHG��WKH�RXWSXW�WUDQVLVWRUV�DUH�GLVDEOHG��WKH
'59�5'<
�LQWHUORFN�RXWSXW�LV�WXUQHG�2))��DQG�WKH�DSSURSULDWH�VWDWXV
LQGLFDWRU�/('�V��ZLOO�EH�OLW���7KH�FRQWURO�SRZHU�VKRXOG�EH�PDLQWDLQHG�LQ�FDVH
RI�D�6HUYRGULYH�IDXOW��VR�WKDW�WKH�VWDWXV�LQGLFDWRU�/('V�FDQ�LQGLFDWH�WKH
XQLW
V�VWDWXV��XQWLO�WKH�FDXVH�RI�WKH�IDXOW�LV�GHWHUPLQHG�

&KHFN�WKH�FDXVH��FRUUHFW�WKH�SUREOHP��DQG�UHVWDUW�WKH�RSHUDWLRQ���%HIRUH

FKHFNLQJ�WKH�FDXVH��WXUQ�RII�WKH�FRQWURO�DQG�PDLQ�SRZHU�FLUFXLWV�DQG

ZDLW�IRU�WKH�6HUYRGULYH�SRZHU�VWDJH�FDSDFLWRUV�WR�GLVFKDUJH�IXOO\�WR

DYRLG�SRVVLEOH�HOHFWULFDO�VKRFN��

1RWHV�

�� $VVHUWLQJ�WKH�$/0�5(6(7
�LQSXW�ZLOO�UHVHW�WKH�6HUYRGULYH�

�� ,I�WKH�IDXOW�LV�GXH�WR�DQ�RYHU�WHPSHUDWXUH�IDXOW��WKH�6HUYRGULYH�ZLOO�QRW
UHVHW�XQWLO�LW
V�KHDW�VLQN�KDV�FRROHG�GRZQ���,I�DQ�RYHU�WHPSHUDWXUH�IDXOW
UHVHWV�LPPHGLDWHO\��LW�LV�OLNHO\�WKDW�WKH�IDXOW�ZDV�DFWXDOO\�GXH�WR�DQ�506
FXUUHQW�OLPLW�FRQGLWLRQ�

Control Power
Torque Enabled

Drive Ready
RMS Current Limit
Over Temperature

Current Fault
High Bus Voltage
Low Bus Voltage

Overspeed

(red)

(green)

)LJXUH����6HUYRGULYH�6WDWXV�/('V

)�6HULHV�,	2�0DQXDO� 0DLQWHQDQFH�DQG�7URXEOHVKRRWLQJ

VDF�I��I SDJH���



7.3.1 6HUYRGULYH�6WDWXV�,QGLFDWRUV�DQG�'HVFULSWLRQV

6WDWXV�,QGLFDWRU /('�&RORU 'HVFULSWLRQ

&RQWURO�3RZHU *UHHQ ,OOXPLQDWHG�WR�LQGLFDWH�'&�&RQWURO�3RZHU�LV�RQ���7KLV�LV�QRW�D

IDXOW�FRQGLWLRQ�

7RUTXH�(QDEOHG *UHHQ ,OOXPLQDWHG�WR�LQGLFDWH�WKDW�WKH�6HUYRGULYH�LV�HQDEOHG���7KLV�LV

QRW�D�IDXOW�FRQGLWLRQ�

'ULYH�5HDG\ *UHHQ ,OOXPLQDWHG�WR�LQGLFDWH�WKDW�WKH�6HUYRGULYH�LV�UHDG\�IRU�QRUPDO

RSHUDWLRQ��QR�IDXOWV�DUH�GHWHFWHG���7KLV�LV�QRW�D�IDXOW

FRQGLWLRQ�

506�&XUUHQW�/LPLW 5HG ,OOXPLQDWHG��DORQJ�ZLWK�WKH�2YHU�7HPSHUDWXUH�/('��GXULQJ�D
506�FXUUHQW�OLPLW�IDXOW���5HIHU�WR�WKH�2YHU�7HPSHUDWXUH�/('
H[SODQDWLRQ�EHORZ����7KLV�LV�QRW�D�ODWFKHG�LQGLFDWRU��ZKHQ�WKH
PRWRU�VWRSV�FRPPDQGLQJ�FXUUHQW�LQ�H[FHVV�RI�WKH�506�OLPLW�
WKLV�/('�LV�XQDVVHUWHG�

2YHU�7HPSHUDWXUH 5HG ,OOXPLQDWHG��DORQJ�ZLWK�WKH�506�&XUUHQW�/LPLW�/('��WR
LQGLFDWH�DQ�RYHU�WHPSHUDWXUH�RU�506�FXUUHQW�OLPLW�IDXOW���5HIHU
WR�WKH�506�&XUUHQW�/LPLW�/('�H[SODQDWLRQ�DERYH�

&XUUHQW�)DXOW 5HG ,OOXPLQDWHG�WR�LQGLFDWH�DQ�H[FHVVLYH�RXWSXW�FXUUHQW�IDXOW�

+LJK�%XV�9ROWDJH 5HG ,OOXPLQDWHG�WR�LQGLFDWH�H[FHVVLYH�PDLQ�'&�%XV�YROWDJH�

/RZ�%XV�9ROWDJH 5HG ,OOXPLQDWHG�WR�LQGLFDWH�LQVXIILFLHQW�PDLQ�'&�%XV�YROWDJH�

2YHUVSHHG 5HG ,OOXPLQDWHG�WR�LQGLFDWH�H[FHVVLYH�PRWRU�VSHHG�

7.4 TC1 Servodrive Test Points

7HUPLQDO 'HVFULSWLRQ

� 6SHHG�0RQLWRU %L�GLUHFWLRQDO��DSSUR[������9'&� �PD[LPXP�VSHHG���5HIHU�WR�WKH
)�6HULHV�6HUYRPRWRUV�6SHFLILFDWLRQV�VHFWLRQ�RI�WKH�6SHFLILFDWLRQV
FKDSWHU�IRU�IXUWKHU�VSHHG�PRQLWRU�VFDOLQJ�LQIRUPDWLRQ�

� 7RUTXH�0RQLWRU 8QLSRODU������9'&� �SHDN�WRUTXH

� 6LJQDO�&RPPRQ 5HIHUHQFH�FRPPRQ�IRU�PRQLWRU�VLJQDOV

)LJXUH�����6HUYRGULYH�7HVW�3RLQWV��7&��

Speed Monitor (TC1-1)

Torque Monitor (TC1-2)

Common (TC1-3)

Unused (TC1-4)

* NOTE:  The TC1 test points are 
 inside the servodrive
 behind connector C1.

C1C5

)�6HULHV�,	2�0DQXDO� 0DLQWHQDQFH�DQG�7URXEOHVKRRWLQJ
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7.5 PAC-F12 and PAC-F20(R) Troubleshooting Guide

$/$50�67$786�,1',&$7,21�$1'�7528%/(6+227,1*�,'($6

/('�,QGLFDWRU 'HWHFWLRQ�&RQGLWLRQ 3UREDEOH�&DXVH &RUUHFWLYH�$FWLRQ

%XV�3RZHU
�1RW�,OOXPLQDWHG�

:KHQ�SRZHU�LV�VXSSOLHG�WR�WKH
PDLQ�FLUFXLW�RU�GXULQJ�QRUPDO
RSHUDWLRQ

0DLQ�IXVHV�EORZQ�RU
FLUFXLW�EUHDNHU�WULSSHG

'HWHUPLQH�DQG
FRUUHFW�PDLQ�LQSXW
SRZHU�SUREOHP��DQG
UHSODFH�IXVHV�RU�UHVHW
FLUFXLW�EUHDNHU

/RZ�RU�DEVHQW�0DLQ�'&
%XV�YROWDJH

5HSODFH�3RZHU
6XSSO\

+LJK�%XV�9ROWDJH
�,OOXPLQDWHG�

'XULQJ�QRUPDO�RSHUDWLRQ +LJK�PDLQ�LQSXW�YROWDJH &RUUHFW�PDLQ�LQSXW
YROWDJH

6KXQW�UHJXODWRU�FLUFXLW
RYHUORDG

5HGXFH�PRWRU�ORDG�RU
XVH�D�ODUJHU�FDSDFLW\
SRZHU�VXSSO\

'HIHFWLYH�3RZHU�6XSSO\ 5HSODFH�3RZHU
6XSSO\

5HJHQ�)XVH
�,OOXPLQDWHG�

'XULQJ�QRUPDO�RSHUDWLRQ 6KXQW�UHJXODWRU�UHJHQ
UHVLVWRU�GLVVLSDWLRQ
ZDWWDJH�WRR�ORZ�

,QFUHDVH�UHJHQ
UHVLVWRU�GLVVLSDWLRQ
ZDWWDJH�DQG�LQVWDOO
QHZ�IXVH�

5HSODFH�UHJHQ
UHVLVWRU�IXVH�DQG
UHGXFH�UHJHQHUDWLYH
ORDG�

'HIHFWLYH�3RZHU�6XSSO\ 5HSODFH�3RZHU
6XSSO\

)�6HULHV�,	2�0DQXDO� 0DLQWHQDQFH�DQG�7URXEOHVKRRWLQJ

VDF�I��I SDJH���



7.6 PAC-F50R and PAC-F75R Troubleshooting Guide

$/$50�67$786�,1',&$7,21�$1'�7528%/(6+227,1*�,'($6

/('�,QGLFDWRU 'HWHFWLRQ�&RQGLWLRQ 3UREDEOH�&DXVH &RUUHFWLYH�$FWLRQ

%XV�3RZHU
�1RW�,OOXPLQDWHG�

:KHQ�SRZHU�LV�VXSSOLHG�WR�WKH
PDLQ�FLUFXLW�RU�GXULQJ�QRUPDO
RSHUDWLRQ

0DLQ�IXVHV�EORZQ�RU
FLUFXLW�EUHDNHU�WULSSHG

'HWHUPLQH�DQG
FRUUHFW�PDLQ�LQSXW
SRZHU�SUREOHP��DQG
UHSODFH�IXVHV�RU�UHVHW
FLUFXLW�EUHDNHU

/RZ�RU�DEVHQW�0DLQ�'&
%XV�YROWDJH

5HSODFH�3RZHU
6XSSO\

2YHU
7HPSHUDWXUH
�,OOXPLQDWHG�

'XULQJ�QRUPDO�RSHUDWLRQ +LJK�PDLQ�LQSXW�YROWDJH &RUUHFW�PDLQ�LQSXW
YROWDJH

6KXQW�UHJXODWRU�FLUFXLW
RYHUORDG

5HGXFH�PRWRU�ORDG�RU
XVH�D�ODUJHU�FDSDFLW\
SRZHU�VXSSO\

'HIHFWLYH�3RZHU�6XSSO\ 5HSODFH�3RZHU
6XSSO\

7.7 Servodrive Troubleshooting Guide

$/$50�67$786�,1',&$7,21�$1'�7528%/(6+227,1*�,'($6

/('�,QGLFDWRU 'HWHFWLRQ�&RQGLWLRQ 3UREDEOH�&DXVH &RUUHFWLYH�$FWLRQ

&RQWURO�3RZHU
�1RW�,OOXPLQDWHG�

:KHQ�SRZHU�LV�VXSSOLHG�WR�WKH
FRQWURO�FLUFXLW�RU�GXULQJ
QRUPDO�RSHUDWLRQ

,PSURSHU�FRQWURO�SRZHU
YROWDJH

&RUUHFW�FRQWURO�SRZHU
YROWDJH

,QFRUUHFW�RU�GHIHFWLYH
FRQWURO�'&�%XV�SRZHU
ZLULQJ

&RUUHFW�RU�UHSODFH
FRQWURO�'&�%XV
ZLULQJ

%ORZQ�3RZHU�6XSSO\
FRQWURO�'&�%XV�SRZHU
IXVH�

5HSODFH�3RZHU
6XSSO\�FRQWURO�'&
%XV�SRZHU�IXVH

'HIHFWLYH�3RZHU�6XSSO\
FRQWURO�'&�%XV�SRZHU
VXSSO\�

5HSODFH�3RZHU
6XSSO\

'HIHFWLYH�6HUYRGULYH 5HSODFH�6HUYRGULYH

7RUTXH�(QDEOHG
�1RW�,OOXPLQDWHG�

:KHQ�PRWLRQ�FRQWUROOHU�KDV
DWWHPSWHG�HQDEOHG�D[LV

,QFRUUHFW�RU�GHIHFWLYH
LQWHUORFN�ZLULQJ

&RUUHFW�RU�UHSODFH
LQWHUORFN�ZLULQJ

6HUYRGULYH�$ODUP
FRQGLWLRQ

'HWHUPLQH�FDXVH�RI
$ODUP��FRUUHFW
SUREOHP��DQG�UHVHW
6HUYRGULYH

'HIHFWLYH�&RQWUROOHU�'63
$[LV�0RGXOH�RXWSXW

5HSODFH�&RQWUROOHU
'63�$[LV�0RGXOH

'HIHFWLYH�6HUYRGULYH 5HSODFH�6HUYRGULYH

)�6HULHV�,	2�0DQXDO� 0DLQWHQDQFH�DQG�7URXEOHVKRRWLQJ
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/('�,QGLFDWRU 'HWHFWLRQ�&RQGLWLRQ 3UREDEOH�&DXVH &RUUHFWLYH�$FWLRQ

'ULYH�5HDG\
�1RW�,OOXPLQDWHG�

'XULQJ�QRUPDO�RSHUDWLRQ 6HUYRGULYH�$ODUP
FRQGLWLRQ

'HWHUPLQH�FDXVH�RI
$ODUP��FRUUHFW
SUREOHP��DQG�UHVHW
6HUYRGULYH

:KHQ�0RWLRQ�&RQWUROOHU�KDV
DWWHPSWHG�WR�HQDEOH�D[LV

6HUYRPRWRU�FRPSHQVDWLRQ
ERDUG�LPSURSHUO\
LQVWDOOHG

9HULI\�6HUYRPRWRU
FRPSHQVDWLRQ�ERDUG
LQVWDOODWLRQ

$/0�5(6(7
�LQSXW
DVVHUWHG

9HULI\�LQWHUORFN
ZLULQJ

'HIHFWLYH�6HUYRGULYH 5HSODFH�6HUYRGULYH

506�&XUUHQW
/LPLW
�,OOXPLQDWHG�

'XULQJ�QRUPDO�RSHUDWLRQ
�QRW�D�ODWFKHG�LQGLFDWRU�

6HUYRGULYH�FRPPDQGLQJ
FXUUHQW�LQ�H[FHVV�RI
FRQWLQXRXV�506�OLPLW

5HGXFH�PRWRU�ORDG�RU
GXW\�F\FOH���(OLPLQDWH
ORDG�MDP�RU�ELQGLQJ�

2YHU
7HPSHUDWXUH
�,OOXPLQDWHG�

'XULQJ�QRUPDO�RSHUDWLRQ ([FHVVLYH�KHDWVLQN
WHPSHUDWXUH�GXH�WR
RYHUORDG

5HGXFH�PRWRU�ORDG

([FHVVLYH�DPELHQW
WHPSHUDWXUH

5HGXFH�DPELHQW
WHPSHUDWXUH�WR���

R
&

506�&XUUHQW�/LPLW 5HGXFH�PRWRU�ORDG�RU
GXW\�F\FOH���(OLPLQDWH
ORDG�MDP�RU�ELQGLQJ�

3ULRU�WR�HQDEOLQJ�WKH�D[LV�RU
GXULQJ�QRUPDO�RSHUDWLRQ

'HIHFWLYH�6HUYRGULYH 5HSODFH�6HUYRGULYH

&XUUHQW�)DXOW
�,OOXPLQDWHG�

:KHQ�HQDEOLQJ�D[LV�ZLWK
6HUYRPRWRU�FRQQHFWHG

,QFRUUHFW�VHUYRPRWRU
ZLULQJ

&RUUHFW�VHUYRPRWRU
ZLULQJ

'HIHFWLYH�6HUYRPRWRU 5HSODFH�6HUYRPRWRU

$IWHU�DSSO\LQJ�FRQWURO�SRZHU
ZLWK�6HUYRPRWRU�GLVFRQQHFWHG

'HIHFWLYH�6HUYRGULYH 5HSODFH�6HUYRGULYH

+LJK�%XV�9ROWDJH
�,OOXPLQDWHG�

'XULQJ�QRUPDO�RSHUDWLRQ ,PSURSHUO\�VL]HG�UHJHQ
UHVLVWRU

,QFUHDVH�UHJHQ
UHVLVWRU�GLVVLSDWLRQ
ZDWWDJH��RU�UHGXFH
PRWRU�ORDG�RU�GXW\
F\FOH�

'HIHFWLYH�6HUYRGULYH 5HSODFH�6HUYRGULYH

/RZ�%XV�9ROWDJH
�,OOXPLQDWHG�

'XULQJ�QRUPDO�RSHUDWLRQ 0DLQ�SRZHU�GLVDEOHG (QDEOH�PDLQ�SRZHU

'HIHFWLYH�3RZHU�6XSSO\ 5HSODFH�3RZHU
6XSSO\

'HIHFWLYH�6HUYRGULYH 5HSODFH�6HUYRGULYH

2YHUVSHHG
�,OOXPLQDWHG�

'XULQJ�QRUPDO�RSHUDWLRQ ([FHVVLYH�PRWRU�VSHHG 5HGXFH�FRPPDQGHG
VSHHG

,QFRUUHFW�RU�GHIHFWLYH
6HUYRPRWRU�UHVROYHU
ZLULQJ

&RUUHFW�RU�UHSODFH
6HUYRPRWRU�UHVROYHU
ZLULQJ

)�6HULHV�,	2�0DQXDO� 0DLQWHQDQFH�DQG�7URXEOHVKRRWLQJ
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7.8 Servomotor Troubleshooting Guide

3UREOHP &DXVH :KDW�WR�GR

0RWRU�GRHV�QRW�VWDUW /RRVH�&RQQHFWLRQ 7LJKWHQ�FRQQHFWLRQ

:URQJ�ZLULQJ &RUUHFW��ZLULQJ

2YHUORDG 5HGXFH�ORDG�RU�XVH�D�ODUJHU�PRWRU

0RWRU�GHIHFWLYH 0HDVXUH�YROWDJH�DFURVV�PRWRU�WHUPLQDOV�0D�
0E��	�0F�RQ�WKH�6HUYRGULYH�ZLWK�D�WHVWHU���,I
FRUUHFW�YROWDJH�OHYHOV��DSSUR[������9$&��
UHSODFH�PRWRU��RWKHUZLVH�UHSODFH�VHUYRGULYH�6HUYRGULYH�'HIHFWLYH

8QVWDEOH�2SHUDWLRQ :URQJ�:LULQJ ,QVSHFW�DQG�FRUUHFW�ZLULQJ�RI�PRWRU�WHUPLQDOV
0D��0E��	�0F�DQG�RU�WKH�UHVROYHU�

0RWRU�2YHUKHDWV ([FHVVLYH�DPELHQW
WHPSHUDWXUH

5HGXFH�DPELHQW�WHPSHUDWXUH�EHORZ���
R
&��RU

XVH�D�ODUJHU�PRWRU�

0RWRU�GLUW\ &OHDQ�PRWRU�VXUIDFH

2YHUORDG 5HGXFH�ORDG�RU�XVH�D�ODUJHU�PRWRU�

8QXVXDO�1RLVH 0RWRU�ORRVHO\�PRXQWHG 7LJKWHQ�PRXQWLQJ�EROWV

0RWRU�PLVDOLJQHG 5HDOLJQ

&RXSOLQJ�RXW�RI�EDODQFH %DODQFH�FRXSOLQJ

1RLV\�EHDULQJ &KHFN�DOLJQPHQW��ORDGLQJ�RI�EHDULQJ�
OXEULFDWLRQ�

9LEUDWLRQ�RI�GULYHQ�PDFKLQH &KHFN�WKH�PDFKLQH
V�PHFKDQLFDO�RSHUDWLRQ�

,PSURSHU�JURXQGLQJ�DQG�RU
VKLHOGLQJ

&KHFN�WKH�VHUYRPRWRU��VHUYRGULYH��DQG�SRZHU
VXSSO\�JURXQGLQJ�DQG�VKLHOGLQJ�

,QFRUUHFW�VHUYR�FRQWURO�ORRS
WXQLQJ

&KHFN�WKH�VHUYR�FRQWURO�ORRS�WXQLQJ
SDUDPHWHUV�

:$51,1*���

7XUQ�RII�SRZHU�EHIRUH�ZRUNLQJ�RQ�WKH�6HUYRPRWRU

)�6HULHV�,	2�0DQXDO� 0DLQWHQDQFH�DQG�7URXEOHVKRRWLQJ

SDJH��� VDF�I��I



GND

GND

BUS -BUS +

tr L1 L2GND

NF

NF

24

TB6

ES

Filter
&

Power Supply
E-STOP

BUS -BUS +

MP

Safety
Ground

Ma Mb Mc

R W B G

MOTOR

NF

NO-FAULT
RELAY

AND

Connects to
DSP AXIS

MODULE(S)

GEN III
MODEL 40
MODEL 20

NO
DRIVE
FAULTS

L1 L3 L N

FUSES

E STOP-OK
LED

NO FAULT
LED

GEN III CPU
RESET (RED)

PB1 (BLK)

NO DIAGNOSTIC FAULT

CPU RESET

SPECIAL FUNCTION

MP-AUX

LIMIT OVERRIDE

FWD            REV

OPTIONAL OVERTRAVEL
LIMIT SWITCHES

10
AMP

Circuit
Breaker

E-STOP RESET

24 VDC

MAIN
CONTACTOR
(MOTOR POWER)

MAIN CONTACTOR
COIL POWER

(115 or 230 VAC)

L N

Axis Interface Cable (1 - 50 ft.)
CBL-AF/NN

C1
C2

Resolver
Cable
CBL-FMACS/NN
or
CBL-FMACL/NN
(1-150 ft. max)

Motor
Cable

CBL-FMACX/NN
(1-150 ft. max)

F-SERIES
SERVO DRIVE(S)

CONTROL POWER
(115 VAC)

MAIN POWER
(230 VAC)

(THREE PHASE)

NO
OPEN
ENCODER
WIRES ON
ENABLED
MOTORS

Hardware Overtravel Limit Switches  for each axis of control can alternatively be
wired to the DSP I/O Header.

L2

LINE
FILTER

GND

C3

F-SERIES
POWER SUPPLY

C2

L1 L2 L3C1

C5

FAULT
(C1)

THERMAL
OVERLOAD RELAYS

Notes:

2)

1) Motor thermal overload protection is not provided internal to the amplifier
and m ust be provided external.  Refer to National Electric Code for proper 
sizing of overload protection, and the Installation section of this manual for
further information.  Thermal overload relays are also required for use with 
external regen resistors, one is provided with each regen resistor.

C4

C1

See Note 3

Fan power is required only on the SAC-F20, F30, F40, and F55 servodrives.3)

See Note 1

See Note 2

See Note 1

Control Power
Cable
CBL-FCPN

(115 VAC)

See Note 1

See Note 4

Ground wiring must be braided copper wire.4)
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Servodrive Layout
SAC-F03, SAC-F06, SAC-F10, SAC-F20

:

6HUYRGULYH �LQFKHV� �PP�

6$&�)�� ��� ��

6$&�)�� ��� ��

6$&�)�� ��� ��

6$&�)���5� ��� ���

1.3
[33]

14.0
[356]

12.4
[315]

12.9 [328] MIN
13.4 [340] MAX

W

11.0
[280]

0.9
[23]

0.28 [7.0]
WIDE SLOT
2 PLACES

0.8
[20]

0.28 [7.0]
WIDE SLOT
2 PLACES

0.8
[20]
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Servodrive Layout
SAC-F30, SAC-F40, SAC-F55

:� :�

6HUYRGULYH �LQFKHV� �PP� �LQFKHV� �PP�

6$&�)�� ��� ��� ��� ��

6$&�)�� ��� ��� ��� ��

6$&�)�� ��� ��� � ���

13.5
[343]

12.9
[328]

1.2
[30]

W1

0.28 [7] 
DIAMETER
MOUNTING 
HOLES
2 PLACES

3.2
[80]

0.28 [7.0] 
WIDE SLOT
2 PLACES

1.2
[30]

11.2
[284]

W2

)�6HULHV�,	2�0DQXDO $SSHQGL[�%
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Power Supply Layout
PAC-F12, PAC-F20, PAC-F20R

11.2
[285]

3.2
[80]

1.2
[30]

0.8
[20]

0.28 [7]
WIDE SLOT
2 PLACES

12.4
[315]

14.0
[356]

12.9 [328] MIN
13.4 [340] MAX

0.8
[20]

0.28 [7]
WIDE SLOT
2 PLACES

1.6
[40]

11.0
[280]

PAC-F20R ONLY
(Regen Resistor
Terminal Block)

C L C L
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Power Supply Layout
PAC-F50R, PAC-F75R

0.28 [7] 
DIAMETER
MOUNTING
 HOLES
2 PLACES

5.5
[140]

3.2
[80]

1.2
[30]

3.2
[80]

1.2
[30]

11.2
[284]

13.5
[343]

12.9
[328]

0.28 [7]
WIDE SLOT
2 PLACES
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Line Filter Layout
SAC-LF10, SAC-LF30

SAC-LF40, SAC-LF50

)�6HULHV�,	2�0DQXDO $SSHQGL[�%
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Line Filter Layout
SAC-LF100

6.5
[165]

4.8
[121]

12.0
[305]

13.0
[330]

14.0
[356]

4.3
[109]

L
I
N
E

L
O
A
D

TOP VIEW END VIEW

Regen Resistor Overload Relay Layout

HAND

AUTO

HAND

AUTO

4.3"
[108]
(max)

3.8"
[96]

(max)

Trip Current
SettingOutput

Contact
Terminals

Regen Resistor
 Wiring Terminals

Reset Setting
(HAND default)

Reset Handle
(HAND)

2.62"
[67]

1.3"
[34]

(max)

0.56"
[14]

7/32" [6] dia.
(2) Holes Thru

Side View Mounting Footprint

)�6HULHV�,	2�0DQXDO $SSHQGL[�%
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Regen Resistor Layout
SAC-FRR/0700

Regen Resistor Layout
SAC-FRR/0500, SAC-FRR/1000

5HJHQ�5HVLVWRU /���PD[�� /�

6$&�)55����� �����>����PP@ ������>����PP@

6$&�)55����� ������>����PP@ ������>����PP@

Regen Resistor Layout
SAC-FRR/2000

23.0"
[585]

1.3"
[32]

0.6"
[15]

3.4"
[86]

21.8"
[553]

4.3"
[108]

2.5"
[64]
Dia.

Top View Side View

L1

L2 3.5"
[89]

(max.)

2.2"
[56]

Top View Side View

1.8"
[56]
Dia.

27.3"
[693]

26.0"
[661]

3.5"
[89]

(max.)

5.0"
[127]

(max.)

Top View Side View

1.8"
[56]
Dia.
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Power Supply Fuse Locations
PAC-F12, PAC-F20, PAC-F20R

11
3

10
4

99 10
2

12
6

13
2

+/- 18 VDC
Control Power

Fuses

+10 VDC
Control Power
Fuse

Regen Resistor
Fuse

)�6HULHV�,	2�0DQXDO $SSHQGL[�%
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PAC-F50R, PAC-F75R

Logic
Transformer

1

Logic
Transformer

2

Fan 17

43

65

Thermostat

59

107

R
e

g
e

n
T

ra
ns

is
to

r 101

15 16

40 41

19

+/- 18 VDC
Control Power

Fuses

+10 VDC
Control Power
Fuse

Soft-Start
Fuse
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Appendix E
Washdown Motors

 Washdown Motors

)�6HULHV�VHUYRPRWRUV�DUH�DYDLODEOH�LQ�DQ�RSWLRQDO�:DVKGRZQ�KRXVLQJ�YHUVLRQ�
$Q� �)�� LQ� WKH�PRWRU� RSWLRQV� ILHOG� LQGLFDWHV� WKDW� WKH�PRWRU� LV� D�:DVKGRZQ
YHUVLRQ���5HIHU�WR�WKH�SDUW�QXPEHUV�EHORZ�DV�H[DPSOHV�

0$&�)���$�6)

0$&�)���$�6)

)�6HULHV�:DVKGRZQ�PRWRUV�DUH�GHVLJQHG�WR�PHHW�)'$�TXLGHOLQHV
�
��KRZHYHU�

WKHVH�PRWRUV�DUH�QRW�8/�UHFRJQL]HG��VWDQGDUG�)�6HULHV�PRWRUV�DUH�8/
UHFRJQL]HG����$OO�)�6HULHV�:DVKGRZQ�PRWRUV�DUH�VXSSOLHG�ZLWK�VPRRWK�PRWRU
KRXVLQJV��VWDLQOHVV�VWHHO�VKDIWV��,3����VHDOLQJ�������137�ILWWLQJV�IRU
YHQWLODWLRQ��DQG�SDLQWHG�ZLWK�)'$�DSSURYHG�IRRG�HGLEOH�HSR[\�SDLQW���)�6HULHV
:DVKGRZQ�PRWRUV�DUH�QRW�VXSSOLHG�ZLWK�06�VHULHV�FRQQHFWRUV��UHIHU�WR�WKH
,QVWDOODWLRQ�VHFWLRQ�RI�WKLV�$SSHQGL[�IRU�IXUWKHU�LQIRUPDWLRQ�UHJDUGLQJ�WKH
PRWRU�DQG�UHVROYHU�FDEOH�FRQQHFWLRQV�

Specifications

$OO�WKH�VWDQGDUG�)�6HULHV�PRWRU�VSHFLILFDWLRQV�DSSO\�WR�)�6HULHV�:DVKGRZQ
PRWRUV��H[FHSW�DV�QRWHG�LQ�WKLV�VHFWLRQ���5HIHU�WR�0$&�)�6HULHV�6HUYRPRWRUV
6SHFLILFDWLRQV�VHFWLRQ�RI�WKH�6SHFLILFDWLRQV�FKDSWHU�IRU�IXUWKHU�LQIRUPDWLRQ�

Torque and Current

7KH�FRQWLQXRXV�WRUTXH�DQG�FXUUHQW�FDSDELOLW\�RI�D�)�6HULHV�:DVKGRZQ�PRWRU
LV�����OHVV�WKDQ�LW
V�VWDQGDUG�)�6HULHV�HTXLYDOHQW���7KLV�LV�EHFDXVH�:DVKGRZQ
PRWRU�KRXVLQJV�DUH�VPRRWK�WR�SUHYHQW�FROOHFWLRQ�RI�OLTXLGV�RQ�WKH�PRWRU�
WKHUHIRUH�WKHUH�LV�QR�ILQ�UDGLDWLRQ�RQ�WKH�PRWRU�WR�SURPRWH�FRROLQJ��UHVXOWLQJ
LQ�OHVV�HIILFLHQW�KHDW�GLVVLSDWLRQ�

�
7KH�OLTXLG�WLJKW�VHDOV�VXSSOLHG�ZLWK�:DVKGRZQ�PRWRU�FDEOHV�PLJKW�QRW�FRPSO\�WR�)'$�JXLGHOLQHV���5HIHU�WR�WKH�,QVWDOODWLRQ

VHFWLRQ�RI�WKLV�DSSHQGL[�IRU�IXUWKHU�LQIRUPDWLRQ�

)�6HULHV�,	2�0DQXDO :DVKGRZQ�3URRI�0RWRUV

(�� VDF�I��I



Mechanical Dimensions

7KH�ZHLJKW��PRXQWLQJ�EROW�GLDPHWHU��OHQJWK��PRXQWLQJ�IDFH�WR�UHDU��DQG
0D[LPXP�VKDIW�ORDG�DUH�GLIIHUHQW�IRU�)�6HULHV�:DVKGRZQ�PRWRUV�WKDQ�IRU
WKH�VWDQGDUG�)�6HULHV�PRWRUV���5HIHU�WR�WKH�0RWRU�2XWOLQH�GUDZLQJV�LQFOXGHG
LQ�WKLV�$SSHQGL[�IRU�IXUWKHU�LQIRUPDWLRQ�

Thermal Time Constant

7KH�WKHUPDO�WLPH�FRQVWDQW�IRU�D�)�6HULHV�:DVKGRZQ�PRWRU�LV�OHVV�WKDQ�LW
V
H[SORVLRQ�SURRI�)�6HULHV�HTXLYDOHQW�

Installation

$OO�WKH�LQVWDOODWLRQ�LQVWUXFWLRQV�IRU�)�6HULHV�:DVKGRZQ�PRWRUV�DUH�WKH�VDPH
DV�WKRVH�IRU�VWDQGDUG�)�6HULHV�PRWRUV��H[FHSW�DV�QRWHG�LQ�WKLV�VHFWLRQ���5HIHU
WR�WKH�6HUYRPRWRU�,QVWDOODWLRQ�VHFWLRQ�RI�WKH�,QVWDOODWLRQ�FKDSWHU�IRU�IXUWKHU
LQIRUPDWLRQ�

127(� /LTXLG�WLJKW�VHDOV�SURYLGHG�ZLWK�:DVKGRZQ�PRWRU�FDEOHV�PD\�QRW�PHHW�)'$
UHTXLUHPHQWV���7KH�VHDOV�VXSSOLHG�ZLWK�WKH�:DVKGRZQ�PRWRU�FDEOHV�FDQ�EH
LQVWDOOHG�WR�SURYLGH�D�ZDWHU�WLJKW�VHDO��KRZHYHU��WKH\�DUH�PDGH�RI�PDOODEOH
DOXPLQXP��ZKLFK�PD\�QRW�PHHW�)'$�JXLGHOLQHV�IRU�FHUWDLQ�LQVWDOODWLRQV�
6WDLQOHVV�VWHHO�YHUVLRQV�RI�WKHVH�VHDOV�DUH�DYDLODEOH�IURP�+XEEHOO��UHIHU�WR�WKH
IROORZLQJ�WDEOH�

250(&�&DEOH +XEEHOO�3DUW�1XPEHU

&%/�)0$&)/ 6+&������66

&%/�)0$&)� 6+&������66

&%/�)0$&)� 6+&������66

&%/�)0$&)� 6+&������66

&%/�)0$&)� 6+&������66

MAC-F007A/SF - MAC-F040A/SF Cable Connections

7KH�0$&�)���$�6)�WKURXJK�0$&�)���$�6)�PRWRUV�DUH�VXSSOLHG�ZLWK���IRRW
PRWRU�DQG�UHVROYHU�OHDGV�H[LWLQJ�WKH�PRWRU�WKURXJK�D�VLQJOH�137�ILWWLQJ
SURYLGHG�LQ�WKH�KRXVLQJ���7KH�137�ILWWLQJ�LV�LQWHQGHG�IRU�DWWDFKLQJ�OLTXLG
WLJKW�FDEOH�FRQGXLW��RU�OLTXLG�WLJKW�MXQFWLRQ�ER[��GLUHFWO\�WR�WKH�PRWRU���%H
VXUH�WR�ZUDS�WKH�FDEOH�FRQGXLW�WKUHDGV�ZLWK�WHIORQ�WDSH��RU�HTXLYDOHQW��WR
LQVXUH�D�OLTXLG�WLJKW�VHDO�ZLWK�WKH�PRWRU�KRXVLQJ�

)RU�0$&�)���$�6)�WKURXJK�0$&�)���$�6)�PRWRUV�D�&%/�)0$&)6�11�LV
XVHG�IRU�WKH�UHVROYHU�FRQQHFWLRQV��DQG�D�&%/�)0$&)��11�LV�XVHG�IRU�WKH
PRWRU�FRQQHFWLRQV���5HIHU�WR�WKH�&%/�)0$&)6�11�DQG�&%/�)0$&)��11
GUDZLQJV�LQFOXGHG�LQ�WKLV�$SSHQGL[�IRU�IXUWKHU�FDEOH�DQG�LQVWDOODWLRQ
LQIRUPDWLRQ�

)�6HULHV�,	2�0DQXDO :DVKGRZQ�3URRI�0RWRUV
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MAC-F060A/SF - MAC-F960A/SF Cable Connections

7KH�0$&�)���$�6)�WKURXJK�0$&�)���$�6)�PRWRUV�DUH�VXSSOLHG�ZLWK�D
WHUPLQDO�ER[�IRU�WKH�PRWRU�DQG�UHVROYHU�FDEOH�FRQQHFWLRQV���7KLV�WHUPLQDO�ER[
FRQWDLQV�D�WHUPLQDO�VWULS�IRU�WKH�PRWRU�FRQQHFWLRQV�DQG�D�FRQQHFWRU�IRU�WKH
UHVROYHU�FRQQHFWLRQV�

)RU�0$&�)���$�6)�WKURXJK�0$&�)���$�6)�PRWRUV�D�&%/�)0$&)/�LV�XVHG
IRU�WKH�UHVROYHU�FRQQHFWLRQV���5HIHU�WR�WKH�&%/�)0$&)/�11�GUDZLQJ
LQFOXGHG�LQ�WKLV�$SSHQGL[�IRU�IXUWKHU�LQIRUPDWLRQ���7KLV�FDEOH�LV�VXSSOLHG�ZLWK
D�OLTXLG�WLJKW�VHDO��SLQV��$PS�S�Q�����������FULPSHG�RQ�WKH�PRWRU�HQG�RI�WKH
FDEOH��DQG�D�VHSDUDWH�FRQQHFWRU�KRXVLQJ��$PS�S�Q���������������'XULQJ
LQVWDOODWLRQ�WKH�PRWRU�HQG�RI�WKH�FDEOH�LV�LQVHUWHG�LQWR�WKH�PRWRU
V�WHUPLQDO
ER[��DQG�WKH�OLJXLG�WLJKW�VHDO�LV�VFUHZHG�LQWR�WKH�WKUHDGHG�KROH�SURYLGHG���%H
VXUH�WR�ZUDS�WKH�OLTXLG�WLJKW�VHDO�WKUHDGV�ZLWK�WHIORQ�WDSH��RU�HTXLYDOHQW��WR
LQVXUH�D�OLTXLG�WLJKW�VHDO�ZLWK�WKH�WHUPLQDO�ER[���$IWHU�WKH�FDEOH�KDV�EHHQ
LQVHUWHG�LQWR�WKH�WHUPLQDO�ER[��DQG�WKH�OLTXLG�WLJKW�VHDO�KDV�EHHQ�VFUHZHG�LQWR
SODFH��WKH�SLQV�FDQ�EH�LQVHUWHG�LQWR�WKH�UHVROYHU�FRQQHFWRU���2QFH�LQVHUWHG�WKH
FRQQHFWRU�SLQV�FDQQRW�EH�UHPRYHG�ZLWKRXW�WKH�DSSURSULDWH�H[WUDFWLRQ�WRRO
�$PS�S�Q�������������$�VHW�RI�SLQV�DQG�D�FRQQHFWRU�KRXVLQJ�DUH�LQFOXGHG�ZLWK
HDFK�)�6HULHV�:DVKGRZQ�PRWRU�

)RU�0$&�)���$�6)�WKURXJK�0$&�)���$�6)�PRWRUV�D�&%/�)0$&)����LV
XVHG�IRU�WKH�PRWRU�FRQQHFWLRQV���5HIHU�WR�WKH�&%/�)0$&)����11�GUDZLQJ
LQFOXGHG�LQ�WKLV�$SSHQGL[�IRU�IXUWKHU�LQIRUPDWLRQ���7KLV�FDEOH�LV�VXSSOLHG�ZLWK
D�OLTXLG�WLJKW�VHDO�DQG�OXJV�FULPSHG�RQ�WKH�PRWRU�HQG���'XULQJ�LQVWDOODWLRQ
WKH�PRWRU�HQG�RI�WKH�FDEOH�LV�LQVHUWHG�LQWR�WKH�PRWRU
V�WHUPLQDO�ER[��DQG�WKH
OLJXLG�WLJKW�VHDO�LV�VFUHZHG�LQWR�WKH�WKUHDGHG�KROH�SURYLGHG���%H�VXUH�WR�ZUDS
WKH�OLTXLG�WLJKW�VHDO�WKUHDGV�ZLWK�WHIORQ�WDSH��RU�HTXLYDOHQW��WR�LQVXUH�D�OLTXLG
WLJKW�VHDO�ZLWK�WKH�WHUPLQDO�ER[���$WWDFK�WKH�PRWRU�FDEOH�WR�WKH�WHUPLQDO�VWULS
DV�LQGLFDWHG�RQ�WKH�&%/�)0$&)����11�GUDZLQJ���&RQQHFW�WKH�JUHHQ�*1'
ZLUH�WR�WKH�JURXQG�VFUHZ��QRW�RQ�WKH�WHUPLQDO�VWULS��VXSSOLHG�LQ�WKH�WHUPLQDO
ER[��DV�LQGLFDWHG�RQ�WKH�&%/�)0$&)����11�GUDZLQJ�

)�6HULHV�,	2�0DQXDO :DVKGRZQ�3URRI�0RWRUV
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MAC-F060_/SF & F115_/SF Outline Drawing

0RWRU / /%

0$&�)���B�6) �����>���@ ����>���@

0$&�)���B�6) �����>���@ ����>���@

MAC-F155_/SF & F265_/SF Outline Drawing

0RWRU / /%

0$&�)���B�6) �����>���@ ����>���@

0$&�)���B�6) �����>���@ ����>���@

1/2-14 N.P.T. HOLE FOR
RESOLVER AND THERMOSTAT LEADS
(CONNECTOR IN BOX)

1/2-14 N.P.T. HOLE
FOR MOTOR LEADS
(TERMINAL STRIP IN BOX)

4.44
[112.9]3.33

[84.7]

4.53 [115]
SQUARE

4.331
[110]

+.013
-.009

2.50
[64]

4 PLACES
MOUNTING BOLT RELIEF

0.49 [12.5]

"B"

"A" MAX

+0.009
-0.004

0.3149 [8.000]
0.3135 [7.964]

0.158 [4.00]
0.6315 [4.20]

4.331
[110]
REF

1.967
[50]

1.457
[37]

0.14
[3.5]

Ø 0.945 
[Ø 24]

+0.0004
-0.0002

0.004
[0.10]

A

5.118
[130]Ø 0.354 [9]

(4) HOLES THRU

0.004
[0.10]

0.0016
[0.040]

1/2-14 N.P.T. HOLE FOR
RESOLVER & THERMOSTAT LEADS
(CONNECTOR INSIDE BOX) SEE HD-612

1/2-14 N.P.T. HOLE
FOR MOTOR LEADS
(TERMINAL STRIP INSIDE BOX)

2.75
[70]

4 PLACES
MOUNTING BOLT RELIEF

L
MAX

LB

0.71
[18]

5.118
[130] +0.014

-0.011

5.59
[142]

SQUARE

5.23
[133]

3.93
[100]

Ø 0.433 [11] 
(4) HOLES THRU

6.496 
[165]

1.457

[50]

0.14
[3.5]

5.118
[130]
REF.

0.945

0.1582 [4.00]
0.1652 [4.20]

0.3149 [8.000]
0.3135 [7.964]

+0.009
-0.004

Ø 
[Ø 24]

[37]

1.967
+0.0004
-0.0002

0.004
[0.10]

A

0.004
[0.10]

A

A0.0016
[0.040]

+0.0006
-0.0004
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Appendix F
Explosion Proof Motors

Explosion Proof Motors

)�6HULHV�VHUYRPRWRUV�DUH�DYDLODEOH�LQ�DQ�RSWLRQDO�([SORVLRQ�3URRI�KRXVLQJ
YHUVLRQ���$��3��LQ�WKH�PRWRU�RSWLRQV�ILHOG�LQGLFDWHV�WKDW�WKH�PRWRU�LV�D
([SORVLRQ�3URRI�YHUVLRQ���5HIHU�WR�WKH�SDUW�QXPEHUV�EHORZ�DV�H[DPSOHV�

0$&�)���$�63

0$&�)���$�63

)�6HULHV�([SORVLRQ�3URRI�PRWRUV�DUH�8/�/LVWHG�DV�VXLWDEOH�IRU�XVH�LQ�&ODVV���
'LYLVLRQ����*URXSV�&�DQG�'�KD]DUGRXV�ORFDWLRQV���7KLV�OLVWLQJ�LQFOXGHV
DSSOLFDWLRQV�ZKHUH�YDSRUV�RU�JDVHV�IRUP�IODPPDEOH�RU�H[SORVLYH
HQYLURQPHQWV���)�6HULHV�PRWRUV�KDYH�EHHQ�WHVWHG�DQG�SURYHQ�FDSDEOH�RI
ZLWKVWDQGLQJ�LQWHUQDO�H[SORVLRQ�ZLWKRXW�EXUVWLQJ�RU�DOORZLQJ�LJQLWLRQ�WR
UHDFK�EH\RQG�WKH�PRWRU�IUDPH���

)�6HULHV�([SORVLRQ�3URRI�PRWRUV�IHDWXUH�

� &DVW�DOXPLQXP�KRXVLQJV�ZKLFK�SURPRWH�KHDW�WUDQVIHU�DQG�UHGXFH
DFFLGHQWDO�VSDUNLQJ�

� 0RWRU�KRXVLQJV�ZLWK�137�ILWWLQJV�IRU�FRQQHFWLRQ�RI�H[SORVLRQ�SURRI
FRQGXLW�IRU�UHVROYHU�DQG�PRWRU�FRQGXFWRUV�

� &ODVV�+�ZLQGLQJ�LQVXODWLRQ

� 'RXEOH�VHDOHG�$%(&���EDOO�EHDULQJV

,I�\RX�KDYH�DQ\�TXHVWLRQV�UHJDUGLQJ�WKH�IHDWXUHV�RI�D�)�6HULHV�([SORVLRQ
3URRI�PRWRU��RU�UHJDUGLQJ�DQ�DSSOLFDWLRQ�WKDW�PLJKW�UHTXLUH�DQ�([SORVLRQ
3URRI�PRWRU��FRQWDFW�\RXU�250(&�6DOHV�DQG�$SSOLFDWLRQV�(QJLQHHU�

Specifications

$OO�WKH�VWDQGDUG�)�6HULHV�PRWRU�VSHFLILFDWLRQV�DSSO\�WR�)�6HULHV�([SORVLRQ
3URRI�PRWRUV��H[FHSW�DV�QRWHG�LQ�WKLV�VHFWLRQ���5HIHU�WR�0$&�)�6HULHV

)�6HULHV�,	2�0DQXDO ([SORVLRQ�3URRI�0RWRUV
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6HUYRPRWRUV�6SHFLILFDWLRQV�VHFWLRQ�RI�WKH�6SHFLILFDWLRQV�FKDSWHU�IRU�IXUWKHU
LQIRUPDWLRQ�

Mechanical Dimensions

7KH�ZHLJKW��PRXQWLQJ�EROW�GLDPHWHU��DQG�OHQJWK��PRXQWLQJ�IDFH�WR�UHDU��DUH
GLIIHUHQW�IRU�)�6HULHV�([SORVLRQ�3URRI�PRWRUV�WKDQ�IRU�WKH�VWDQGDUG�)�6HULHV
PRWRUV���5HIHU�WR�WKH�PRWRU�2XWOLQH�GUDZLQJV�LQFOXGHG�LQ�WKLV�$SSHQGL[�IRU
IXUWKHU�LQIRUPDWLRQ�

Thermal Time Constant

7KH�WKHUPDO�WLPH�FRQVWDQW�IRU�DQ�H[SORVLRQ�SURRI�PRWRU�LV�GLIIHUHQW�WKDQ�IRU
WKH�VWDQGDUG�)�6HULHV�HTXLYDOHQW���5HIHU�WR�WKH�PRWRU�2XWOLQH�'UDZLQJV
LQFOXGHG�LQ�WKLV�$SSHQGL[�IRU�IXUWKHU�LQIRUPDWLRQ�

Installation

$OO�WKH�LQVWDOODWLRQ�LQVWUXFWLRQV�IRU�)�6HULHV�([SORVLRQ�3URRI�PRWRUV�DUH�WKH
VDPH�DV�WKRVH�IRU�VWDQGDUG�)�6HULHV�PRWRUV��H[FHSW�DV�QRWHG�LQ�WKLV�VHFWLRQ�
5HIHU�WR�WKH�6HUYRPRWRU�,QVWDOODWLRQ�VHFWLRQ�RI�WKH�,QVWDOODWLRQ�FKDSWHU�IRU
IXUWKHU�LQIRUPDWLRQ���$OVR�UHIHU�WR�WKH�PDQXIDFWXUHUV�LQVWDOODWLRQ�DQG
RSHUDWLRQ�PDQXDO��VXSSOLHG�ZLWK�HDFK�)�6HULHV�([SORVLRQ�3URRI�PRWRU��IRU
IXUWKHU�LQIRUPDWLRQ�

Cable Connections

)�6HULHV�([SORVLRQ�3URRI�PRWRUV�DUH�VXSSOLHG�ZLWK���IRRW�PRWRU�DQG�UHVROYHU
OHDGV�H[LWLQJ�WKH�PRWRU�WKURXJK�D�VLQJOH�137�ILWWLQJ�SURYLGHG�LQ�WKH�KRXVLQJ�
7KH�137�ILWWLQJ�LV�LQWHQGHG�IRU�DWWDFKLQJ�H[SORVLRQ�SURRI�FDEOH�FRQGXLW��RU
H[SORVLRQ�SURRI�MXQFWLRQ�ER[��GLUHFWO\�WR�WKH�PRWRU�

)RU�D�)�6HULHV�([SORVLRQ�3URRI�PRWRU�D�&%/�)0$&)6�11�LV�XVHG�IRU�WKH
UHVROYHU�FRQQHFWLRQV���5HIHU�WR�WKH�&%/�)0$&)6�11�GUDZLQJ�LQFOXGHG�LQ
WKLV�$SSHQGL[�IRU�IXUWKHU�UHVROYHU�FDEOH�DQG�LQVWDOODWLRQ�LQIRUPDWLRQ�

$�&%/�)0$&)����LV�XVHG�IRU�WKH�PRWRU�FRQQHFWLRQV���7KLV�FDEOH�LV�VXSSOLHG
ZLWK�D�OLTXLG�WLJKW�VHDO�DQG�OXJV�FULPSHG�RQ�WKH�PRWRU�HQG���'XULQJ
LQVWDOODWLRQ�WKH�OXJV�DQG�OLTXLG�WLJKW�VHDO�PD\�EH�UHPRYHG�LI�QRW�QHHGHG�
$WWDFK�WKH�PRWRU�FDEOH�WR�WKH�PRWRU�FRQGXFWRUV�DV�LQGLFDWHG�RQ�WKH
&%/�)0$&)����11�GUDZLQJ���5HIHU�WR�WKH�&%/�)0$&)����11�GUDZLQJ
LQFOXGHG�LQ�WKLV�$SSHQGL[�IRU�IXUWKHU�PRWRU�FDEOH�DQG�LQVWDOODWLRQ
LQIRUPDWLRQ���127(���([SORVLRQ�3URRI�PRWRUV�DUH�QRW�VXSSOLHG�ZLWK�D
WHUPLQDO�VWULS�IRU�WKH�PRWRU�SRZHU�FRQQHFWLRQV��DV�LQGLFDWHG�RQ�WKH
&%/�)0$&)����GUDZLQJ���+RZHYHU��WKH�FRQGXFWRU�FRORU�FRGHV�RQ�WKH
&%/�)0$&)����GUDZLQJ�DUH�FRUUHFW�IRU�XVH�ZLWK�D�)�6HULHV�([SORVLRQ�3URRI
PRWRU�

)�6HULHV�,	2�0DQXDO ([SORVLRQ�3URRI�0RWRUV
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MAC-F007A/SP & F015A/SP Outline Drawing

0RWRU / :HLJKW 7KHUPDO�7LPH�&RQVWDQW

0$&�)���$�63 ����>���@ �����>���@ ��PLQXWHV

0$&�)���$�63 �����>���@ �����>����@ ��PLQXWHV

MAC-F020A/SP & F040A/SP Outline Drawing

0RWRU / :HLJKW 7KHUPDO�7LPH�&RQVWDQW

0$&�)���$�63 ����>���@ �����>���@ ���PLQXWHV

0$&�)���$�63 �����>���@ �����>���@ ���PLQXWHV

MOTOR, RESOLVER & THERMOSTAT LEADS
3/4"-14 NPT FOR CONDUIT,
(5) FULL THREADS MIN.

L
MAX

0.003
[0.08]

24
[609] 0.003

[0.08]

2.362
[60]

0.38
[10]

A0.0014
[0.035]

3.07
[78]

Ø 0.28 [7]
(4) HOLES THRU

1.75
[45]

SQUARE

3.03 [77]
SQUARE

4.53
[115]

3.94
[100]

SQUARE

A

A

0.197 [5.00]
0.196 [4.97]

0.118 [3.00]
0.122 [3.10]

[Ø 14] +0.008
-0.003

0.093
[2.36]

2.362
[60]
REF.

0.90
[23]

0.47
[12]

0.093
[2.36]

2.362
[60]
REF.

1.18 
[30]

0.73
[19]

0.157 [4.00]
0.156 [3.97]

0.098 [2.50]
0.102 [2.60]

Ø 0.551
+0.0003
-0.0001

+0.008
-0.003

[Ø 11]
Ø 0.433

+0.0003
-0.0001

+0.012
MAC-F015A/SP

MAC-F007A/SP

+0.0005
-0.0003

-0.007

+0.012
-0.007

MOTOR, RESOLVER, & THERMOSTAT LEADS
3/4"-14 NPT FOR CONDUIT
(5) FULL THREADS MIN

L

24 MIN
[609]

0.51 [13]

0.003
[0.080]

3.15
[80]

0.003
[0.080]

4.49
[114]

SQUARE

3.46
[88]

3.82
[97]

SQUARE

0.0014
[.035]

A

A

A

+0.0003
-0.0001

0.117 [3.00]
0.121 [4.00]

0.197 [5.00]
0.196 [4.97]

Ø 0.551
[Ø 14] +0.008

-0.003

Ø 0.328 [8]
(4) HOLES THRU

5.50
[140]

1.18
[30]

0.71

[18]
0.120
[3.00]

3.150
[80]
REF.

+0.0005
-0.0003

2.01
[51]

SQUARE

)�6HULHV�,	2�0DQXDO ([SORVLRQ�3URRI�0RWRUV
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MAC-F060_/SP & F115_/SP Outline Drawing

0RWRU / :HLJKW 7KHUPDO�7LPH�&RQVWDQW

0$&�)���B�63 �����>���@ �����>���@ ��PLQXWHV

0$&�)���B�63 �����>���@ �����>����@ ��PLQXWHV

MAC-F155_/SP, F265_/SP, & F400_/SP Outline Drawing

0RWRU / :HLJKW 7KHUPDO�7LPH�&RQVWDQW

0$&�)���B�63 �����>���@ �����>����@ ���PLQXWHV

0$&�)���B�63 �����>���@ �����>����@ ���PLQXWHV

0$&�)���B�63 �����>���@ �����>����@ ���PLQXWHV

MOTOR, RESOLVER & THERMOSTAT LEADS
3/4"-14 NPT FOR CONDUIT
(5) FULL THREADS MIN

L

24
[609]

0.51
[13]

5.59
[142]
SQUARE

2.00
[50]

SQUARE

4.04
[103]

4.99
[127]

SQUARE +0.013
4.331
[110]

-0.009

+0.0005
-0.0004

0.004
[0.10]

0.004
[0.10]

A

+0.009
-0.004

0.3149 [8.000]
0.3135 [7.964]

0.158 [4.00]
0.6315 [4.20]

4.331
[110]
REF

1.967
[50]

1.378

0.140
[3.5]

Ø 0.945 
[Ø 24]

+0.0004
-0.0002

[35]

0.0016
[0.040]

Ø 0.354 [9]
(4) HOLES THRU

6.496
[165]

6.06
[154]

SQUARE

0.71
[18]

L

MOTOR, RESOLVER & THERMOSTAT LEADS
3/4"-14 NPT FOR CONDUIT,
(5) FULL THREADS MIN.

24
[609]

7.09
[180]

SQUARE

4.57
[116]

2.0
[51]

SQUARE

5.118
[130] +0.014

-0.011

0.004
[0.10]

A

0.004
[0.10]

 1.260

0.197 [5.00]
0.205 [5.20]

1.250

[50]

0.14
[3.5]

5.118
[130]
REF. 0.3937 [10.000]

0.3923 [9.964]

+0.018
-0.002

Ø 
[Ø 32]

0.945

0.1582 [4.00]
0.1652 [4.20]

0.3149 [8.000]
0.3135 [7.964]

+0.009
-0.004

Ø 
[Ø 24]

[31.75]

1.967

+0.0004
-0.0002

+0.0005
-0.0003

Ø 0.433 [11] 
(4) HOLES THRU

8.464
[215]

MAC-F400_/SP

MAC-F155_/SP
MAC-F265_/SP

+0.0006
-0.0004

)�6HULHV�,	2�0DQXDO ([SORVLRQ�3URRI�0RWRUV
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MAC-F700_/SP & F960A/SP Outline Drawing

0RWRU / :HLJKW 7KHUPDO�7LPH�&RQVWDQW

0$&�)���B�63 �����>���@ ������>����@ ����PLQXWHV

0$&�)���$�63 �����>���@ ������>����@ ����PLQXWHV

MOTOR, RESOLVER & THERMOSTAT LEADS
1-11 1/2 NPT FOR CONDUIT,
(5) FULL THREADS MIN.

L
MAX

24
[609]

7.76
[197]

SQUARE

0.88
[22.4]

7.087
[180] +.014

-.011

8.82
[224]

SQUARE

2.26
[58]

SQUARE
5.42
[138]

Ø 0.551 [14]
(4) HOLES THRU

10.433
[265]

[58]

[38]

0.16
[4]

+0.018
-0.002

1.260

7.087
[180]
REF.

0.3937 [10.000]

Ø 
[Ø 32]

0.3923 [9.964]

[82]

[54]

0.16
[4]

+0.018
-0.002

1.890

7.087
[180]
REF.

0.5512 [14.000]

Ø 
[Ø 48]

0.5495 [13.957]

0.197 [5.00]
0.205 [5.20]

0.217 [5.50]
0.225 [5.70]

3.228

2.126

2.283

1.48

+0.0004
-0.0004

+0.0005
-0.0003

0.004
[0.10]

A

0.004
[0.10]

0.002
[0.050]

MAC-F700_/SP

MAC-F960A/SP

+0.0006
-0.0004

)�6HULHV�,	2�0DQXDO ([SORVLRQ�3URRI�0RWRUV
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Appendix G
Brake Motors

Brake Motors

)�6HULHV�VHUYRPRWRUV�DUH�DYDLODEOH�ZLWK�RSWLRQDO�LQWHJUDO�IDLO�VDIH�EUDNHV���$
�%��LQ�WKH�PRWRU�RSWLRQV�ILHOG�LQGLFDWHV�WKDW�WKH�PRWRU�LV�HTXLSSHG�ZLWK�D
EUDNH���5HIHU�WR�WKH�SDUW�QXPEHUV�EHORZ�DV�H[DPSOHV�

0$&�)���$�6%

0$&�)���$�6%

Specifications

$OO�WKH�VSHFLILFDWLRQV�IRU�)�6HULHV�PRWRUV�ZLWKRXW�EUDNHV�DSSO\�WR�WKH
FRUUHVSRQGLQJ�)�6HULHV�PRWRUV�ZLWK�EUDNHV��H[FHSW�DV�QRWHG�LQ�WKLV�VHFWLRQ�
5HIHU�WR�WKH�0$&�)�6HULHV�6HUYRPRWRUV�6SHFLILFDWLRQV�VHFWLRQ�RI�WKH
6SHFLILFDWLRQV�FKDSWHU�IRU�IXUWKHU�LQIRUPDWLRQ�

)�6HULHV�,	2�0DQXDO %UDNH�0RWRUV
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Standard Housing Motor Specifications (MAC-F____/SB)

0RWRU 7RWDO

0RWRU�/HQJWK
�

7RWDO

0RWRU�:HLJKW

7RWDO

0RPHQW�RI�,QHUWLD

�LQFKHV��>PP@ �OEV��>NJ@ �OE�LQ�VHF
�
[��

��
��>NJ�P

�
[��

��
@

0$&�)���$�6% ����>���@ ����>���@ ������>�����@

0$&�)���$�6% �����>���@ ����>���@ ������>�����@

0$&�)���$�6% �����>���@ �����>���@ ������>����@

0$&�)���$�6% �����>���@ �����>���@ �����>����@

0$&�)���B�6% �����>���@ �����>���@ �����>����@

0$&�)���B�6% �����>���@ �����>����@ �����>����@

0$&�)���B�6% �����>���@ �����>����@ �����>����@

0$&�)���B�6% �����>���@ �����>����@ �����>����@

0$&�)���B�6% �����>���@ �����>����@ �����>����@

0$&�)���B�6% �����>���@ ������>����@ �����>����@

0$&�)���$�6% �����>���@ ������>����@ ������>���@
�

7KLV�LV�WKH�WRWDO�PRWRU�OHQJWK�LQFOXGLQJ�EUDNH�DQG�FRUUHVSRQGV�WR�WKH��/��GLPHQVLRQ�RQ�WKH�&DWDORJ

0RWRU�2XWOLQH�'UDZLQJV���7KH�LQWHJUDO�EUDNH�LV�WKH�DGGHG�WR�WKH�UHDU�HQG�RI�WKH�PRWRU��DQG�GRHV�QRW

FKDQJH�DQ\�RI�WKH�RWKHU�PRWRU�GLPHQVLRQV�

Installation

$OO�WKH�LQVWDOODWLRQ�LQVWUXFWLRQV�IRU�)�6HULHV�PRWRUV�ZLWKRXW�EUDNHV�DSSO\�WR
WKH�FRUUHVSRQGLQJ�)�6HULHV�PRWRUV�ZLWK�EUDNHV��H[FHSW�DV�QRWHG�LQ�WKLV
VHFWLRQ���5HIHU�WR�WKH�6HUYRPRWRU�,QVWDOODWLRQ�VHFWLRQ�RI�WKH�,QVWDOODWLRQ
FKDSWHU�IRU�IXUWKHU�LQIRUPDWLRQ�

Resolver Cable Connection

)RU�WKH�0$&�)���$�6%�WKURXJK�0$&�)���$�6%�PRWRUV�D�&%/�)0$&%6�11
�LV�XVHG�IRU�WKH�UHVROYHU�FRQQHFWLRQV��IRU�WKH�0$&�)���$�6%�WKURXJK
0$&�)���$�6%�D�&%/�)0$&%/�11�LV�XVHG���7ZR�DGGLWLRQDO�FRQGXFWRUV�DUH
VXSSOLHG�LQ�HDFK�RI�WKHVH�FDEOHV�IRU�VXSSO\LQJ�EUDNH�FRLO�SRZHU���5HIHU�WR�WKH
&%/�)0$&%6�11�DQG�&%/�)0$&%/�11�GUDZLQJV�LQFOXGHG�LQ�WKLV
$SSHQGL[�IRU�IXUWKHU�FDEOH�DQG�LQVWDOODWLRQ�LQIRUPDWLRQ�

System Wiring

5HIHU�WR�WKH�IROORZLQJ�GLDJUDP�IRU�WKH�UHFRPPHQGHG�VDIHW\�DQG�IDXOW
LQWHUORFN�ZLULQJ�IRU�DQ�)�6HULHV�PRWRU�ZLWK�EUDNH���7KH�SULPDU\�IHDWXUHV�RI
WKLV�LQWHUORFN�LPSOHPHQWDWLRQ�DUH�

� ,I�WKH�0DLQ�3RZHU�LV�GLVDEOHG�E\�WKH�0DLQ�3RZHU�&RQWDFWRU�WKH�EUDNH�FRLO
SRZHU�LV�GLVDEOHG�DQG�WKH�EUDNH�HQJDJHV�

� ,I�WKH�6HUYRGULYH�LV�GLVDEOHG��L�H��WKH�7�(1$%/(
�VLJQDO�LV�XQDVVHUWHG��WKH
EUDNH�FRLO�SRZHU�LV�GLVDEOHG�DQG�WKH�EUDNH�HQJDJHV�

)�6HULHV�,	2�0DQXDO %UDNH�0RWRUV

VDF�I��I *��



� ,I�ERWK�WKH�0DLQ�3RZHU�DQG�WKH�6HUYRGULYH�DUH�HQDEOHG�WKH�EUDNH�FRLO
SRZHU�LV�HQDEOHG�DQG�WKH�EUDNH�LV�GLVHQJDJHG�

� 5HTXLUHV�XVH�RI�D�&%/�$)7�$[LV�,QWHUIDFH�WR�7HUPLQDO�%ORFN�FDEOH�DQG�D
7%&����7HUPLQDO�%ORFN�IRU�DFFHVV�WR�WKH�7�(1$%/(
�VLJQDO�IURP�WKH�'63
$[LV�0RGXOH�WR�WKH�6HUYRGULYH��DQG�DQ�RSWLFDOO\�LVRODWHG�VROLG�VWDWH�UHOD\

WR�FRQWURO�WKH�EUDNH�FRLO�SRZHU���1RWH��7KH�7�(1$%/(
�VLJQDO�LV�D����

9'&�VLJQDO�

� '2�127�86(�7+(�02'(/�������32:(5�6833/<�)25�&2,/

32:(5������7KH�0RGHO�������3RZHU�6XSSO\�VKRXOG�QRW�EH�XVHG�IRU

VZLWFKLQJ�LQGXFWLYH�ORDGV�VXFK�DV�D�UHOD\�FRLO��D�VHSDUDWH���9'&�SRZHU
VXSSO\�PXVW�EH�XVHG�

Operation

7KH�IROORZLQJ�WDEOH�SURYLGHV�VSHFLILFDWLRQV�IRU�WKH�PRWRU�EUDNHV���7KH�(QJDJH
7LPH�VSHFLILFDWLRQ�LV�WKH�WLPH�GHOD\�EHWZHHQ�GLVDEOLQJ�RI�WKH�EUDNH�FRLO�SRZHU
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